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Stul start POMC SIGNAL SEQUENCE

GACAAGGCCT ATTATGCCGA GATCGTGCTG CAGCCGCTCG
CTGTTCCGGA TAATACGGCT CTAGCACGAC GTCGGCGAGC

GGGGCCCTGT TGCTGGCCTIT GCTGCTICAA* GCCTCCATGG
CCCCGGGACA ACGACCGGAA CGACGAAGIT CGGAGGTACC

GS linker His6
AAGTGCGTGG CGGTTCTCAC CATCACCACC ATCACAGCGA
TTCACGCACC GCCAAGAGTG GTAGTGGTGG TAGIQTCGCT
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CSHHHHHHSEVCTTPGCVIAAARI LONMDPTTEPCDDFYQFACGGWLRRHVI PETNS
RYSIFDVLRDELEVILKAVLENSTAKDRPAVEKARTLYRSCMNOSVIEKRGSQPLLD

ILEVVGGWPVAMDRUNETVGLEWELERQLALMNSQFNRRVLIDLFIWNDDONSSRHEI

IYIDQPTLGMPSREYYFNGGSNRKVREAYLQFMVSVATLLREDANLPRDSCLVQEDM

MQVLELETQLAKATVPQEERHDVIALYHRMGLEELOSQFGLKGFNWTLFIQTVLSSV

KIKLLPDEEVVVYGIPYLONLENIIDTYSARTIQNYLVWRLVLDRIGSLSQRFKDTR
VNYRKALFGTMVEEVRWRECVGYVNSNMENAVGSLYVREAFPGDSKSMVRELIDKVR

TVFVETLDELGWMDEESKKKAQEKAMSIREQIGHPDYILEEMNRRLDEEYSNLNFSE

DLYFENSLONLKVGAQRSLRKLREKVDPNLWI IGAAVVNAFYSPNRNQIVFPAGILQ

PPFFSKEQPQALNFGGIGMVIGHEI THGFDDNGRNFDKNGNMMDWWSNFSTOHFREQ

SECMIYOYGNYSWDLADEQNVNGFNTLGENIADNGGVRQAYKAYLKWMAEGGKDQQL

PGLDLTHEQLFFINYAQVWCGSYRPEFAIQSIKTDVHSPLKYRVLGSLONLAAFADT
FHCARGTPMHPKERCRVW

FIG.6.
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HUMAN ENZYMES OF THE
METALLOPROTEASE FAMILY

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application 1s a division of application Ser.

No. 10/870,003, filed Jun. 18, 2004, now U.S. Pat. No.
7,083,965, which 1n turn was a division of application Ser.
No. 10/147,928, filed May 20, 2002, now U.S. Pat. No.
6,855,532, which was a continuation of international patent
application no. PCT/EP00/113532, filed Nov. 17, 2000, des-
ignating the United States of America, the entire disclosure
of which 1s incorporated herein by reference. Priority 1s

claimed based on European patent application no. 99 20
3862.0, filed Nov. 19, 1999; Dutch patent application no.

1013616, filed Nov. 19, 1999; European application no.
00201937.0, filed May 31, 2001; and Dutch patent applica-
tion no. 1015356, filed May 31, 2000.

BACKGROUND OF THE INVENTION

This mvention relates to newly identified polypeptides
and polynucleotides encoding such polypeptides, to their use
in therapy and in identifying compounds which may be
stimulators and/or inhibitors which are potentially usetful 1n
therapy, and to production of such polypeptides and poly-
nucleotides. More particularly, the polypeptides and poly-
nucleotides of the present invention relate to enzymes which
are members of the metalloprotease family of polypeptides
or of other structurally and functionally related polypep-
tides. These enzymes are hereinafter referred to as IGSS.

The mvention also relates to ihibiting or stimulating/
activating the action of such polypeptides and polynucle-
otides, to a vector containing said polynucleotides and to a
host cell containing such vector. The invention further
relates to a method for screening compounds capable of
stimulating or inhibiting said 1GS3 enzymes.

The drug discovery process 1s currently undergoing a
fundamental revolution as 1t embraces “functional genom-
ics,” that 1s, high throughput genome- or gene-based biol-
ogy. This approach as a means to identily genes and gene
products as therapeutic targets 1s rapidly superceding earlier
approaches based on “positional cloning.” A phenotype,
such as a biological function or genetic disease, would be
identified and this would then be tracked back to the
responsible gene, based on its genetic map position.

Functional genomics relies heavily on high-throughput
DNA sequencing technologies and various tools of bioin-
formatics to i1dentily gene sequences of potential interest
from the many molecular biology databases now available.
There 1s a continuing need to identily and characterize
turther genes and their related polypeptides/proteins, as
targets for drug discovery.

Among the polypeptides of interest in drug discovery
there are metalloproteases and other structurally and func-
tionally related enzymes. Several diseases have been 1den-
tified where metalloproteases play a critical role 1in the
pathology of the disease. For example, a number of zinc
metalloproteases or other structurally and functionally
related enzymes have been identified and characterized in
the state of the art, and 1t has become apparent that the
participation of these enzymes, e.g. zinc metalloproteases,
plays a role in a diverse array of biological functions
encompassing both normal and disease situations. Zinc
metalloproteases are subset of such enzymes whose catalytic
functions are critically dependent on the zinc 1on at the
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active site. This group of enzymes, which comprises various
families classified on the basis of both sequence and struc-
tural information, are for example described to be intimately
involved 1n such processes as embryonic development,
cartilage and bone formation, processing of peptide hor-
mones, reproduction, cardiovascular diseases, arthritis and
cancer. Already active site-directed inhibitors of some of the
zinc metalloproteases are being used therapeutically as e.g.
antihypertensives.

On the basis of sequence and structural information
around the zinc binding site of the zinc metalloproteases
these enzymes may be classified into several families which
may be further classified into superfamilies such as the
“metzincins” (astacin, serratia, reprolysin, matrixin), the
“oluzincins” (thermolysin, neprilysin, angiotensin convert-
Ing enzyme, aminopeptidase), or the “zincins” comprising
the superfamilies of metzincins and gluzincins. Such group-
ing not only aids 1n the elucidation of common catalytic and
biosynthetic processing mechanisms, but also 1s invaluable
in elucidating the function(s) of newly identified proteins
which possess similar zinc binding motifs. Some individual
examples of metalloproteases, e.g. zinc enzymes, already
identified in the state of the art comprise neprilysin, endot-
helin converting enzyme, angiotensin converting enzyme,
thermolysin, aminopeptidase, astacin, serratia, reprolysin,
matrixin, insulinase, carboxypeptidase and DD-carboxypep-
tidase.

From the above evidence based on the state of the art 1t 1s
apparent that metalloproteases and other structurally and
functionally related enzymes play key roles in health and
disease. Thus there 1s a continued need to further uncover
important functions and potential therapeutic applications
for this group of enzymes and to provide novel metallopro-
teases with the subsequent development of novel synthetic
stimulators (activators) or inhibitors, which can help provide
new treatments for a variety of diseases ol socio-economic
importance.

SUMMARY OF THE INVENTION

In one aspect, the present invention relates to IGSS, 1n
particular to IGS5 polypeptides and 1GS5 polynucleotides,
preferably those related to the human species, to recombi-
nant materials and methods for their production.

In another aspect, the invention relates to methods for
using such polypeptides, polynucleotides and recombinant
materials, mcluding the treatment of diseases in which
metalloproteases or structurally and functionally related
enzymes play a critical role 1n the pathology.

Examples of diseases, 1n context ol which the use of the
polypeptides and polynucleotides of the present invention 1s
thought to be useful, include, but are not limited to: CNS
disorders, including schizophrenia, episodic paroxysmal
anxiety (EPA) disorders such as obsessive compulsive dis-
order (OCD), post traumatic stress disorder (PTSD), phobia
and panic, major depressive disorder, bipolar disorder, Par-
kinson’s disease, general anxiety disorder, autism, delirtum,
multiple sclerosis, Alzheimer disease/dementia and other
neurodegenerative diseases, severe mental retardation and
dyskinesias, such as Huntington’s disease or Gilles dela
Tourett’s syndrome, anorexia, bulimia, stroke, addiction/
dependency/craving, sleep disorder, epilepsy, migraine;
attention deficit/hyperactivity disorder (ADHD); cardiovas-
cular diseases including heart failure, angina pectoris,
arrhythmias, myocardial infarction, cardiac hypertrophy,
hypotension, hypertension—e.g. essential hypertension,
renal hypertension, or pulmonary hypertension, thrombosis,
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arteriosclerosis, cerebral vasospasm, subarachnoid hemor-
rhage, cerebral 1schemia, cerebral infarction, peripheral vas-
cular disease, Raynaud’s disease, kidney disease—e.g. renal
tailure; dyslipidemias; obesity; emesis; gastrointestinal dis-
orders including irritable bowel syndrome (IBS), inflamma-
tory bowel disease (IBD), gastroesophagal reflux disease
(GERD), motility disorders and conditions of delayed gas-
tric emptying, such as postoperative or diabetic gastropare-
s1s, and diabetes, ulcers—e.g. gastric ulcer; diarrhoea; other
diseases including osteoporosis; inflammations; infections
such as bacterial, fungal, protozoan and viral infections,
particularly infections caused by HIV-1 or HIV-2; pain;
cancers; chemotherapy induced injury; tumor invasion;
immune disorders; urinary retention; asthma; allergies;
arthritis; benign prostatic hypertrophy; endotoxin shock;
sepsis; complication of diabetes mellitus.

In a further aspect, the mvention relates to methods for
identifying agonists and antagonists or inhibitors using the
materials provided by the invention, and treating conditions
associated with IGSS imbalance with the i1dentified com-
pounds.

In a still further aspect, the invention relates to diagnostic
assays for detecting diseases associated with mappropriate
IGS5 activity or levels.

The Polypeptides of the present invention are 1n particular
ol interest 1n the context of cardiovascular diseases.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 Schematic representation of the relative positions
of the different cDNA clones that were 1solated and fully
sequenced to generate the partial IGS5 consensus ¢cDNA
sequence. PCR primers that were used for 5' RACE and
semi-homology PCR cloning are indicated and have been
described 1n this document (indicated by the respective IP#).
IGS5CONS denotes the consensus contig that was obtained
alter merging all obtained sequences. The 691 amino acids
long open reading frame present in the 1GSS contig, that 1s
postulated to contain the ectodomain of the IGS5 enzyme
(IGS5DNA, IGS5PROT) 1s indicated with open boxes
(“.quadrature..quadrature.”). The part of the aligned EST
sequences (accession no AAS524283, AIO88893, AI217369
and AI380811) that bears homology to members of the
NEP/ECE family 1s indicated with “+=—=+" (IGS3EST).
“bp”=base pairs.

FIG. 2 Schematic representation of the relative positions
of the different cDNA clones that were 1solated and fully
sequenced to generate the IGSSDNAI and IGS5DNA2
cDNA sequences. PCR primers that were used for PCR, 5
RACE and semi-homology PCR cloning are indicated and
have been described in this document (indicated by the
respective IP#). IGS5SCONS] and IGSSCONS2 denote the 2

different consensus contigs that were obtained after merging
all obtained sequences. IGS5DNAI and IGS5DNAZ2 denote

the open reading frames present in IGS5CONS 1 and
IGS5CONS2 respectively (“**””). The part of the aligned

EST sequences (accession no. AA524283, AIO88893,
AlI217369 and Al 380811) that bears homology to members
of the NEP/ECE family 1s indicated with “+==
(IGS5EST). “bp”=base pairs. The 78 bp fragment 1dentified
within genomic clone IGS5/51 1s denoted as “IGS5S1/78

bp.” The absence of the 78 bp alternate exon sequence
within clones YCE231, YCE233 and YCE235 and within

IGS5CONS2 and IGS5DNAZ2 1s indicated by a gap.

FIG. 3A and 3B Master Blot™ analysis of the IGSS gene.

FIG. 4 Sequence of the 180 bp fragment, encoding the
POMC signal sequence, the Gly-Ser linker, the His6 tag and
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the start of the IGS5 ectodomain sequence, assembled by
overlap PCR using different oligonucleotides. (*silent muta-
tion (bp 57 of the pomc signal sequence)).

FIG. 5 Plasmid map of vector pAcSG2SOLhulGS5His6.

FIG. 6 Predicted protein sequence of the mature recom-
binant soluble His-tagged human IGSS5, as expressed in S19
cells upon infection with recombinant baculovirus IGBV73
(after cleavage of the 26 AA long POMC signal sequence).
Potential N-glycosylation sites are underlined.

FIG. 7 Deglycosylation study—Western blot analysis. 72
h CM harvest of the infection with the 3 recombinant soluble
His61GS3S clones (clone 1: lanes 1 to 3, clone2: lanes 4 to 6,
clone 3: lanes 7 to 9) was treated as described with and
without addition of N-glycosidase F. 10 ul CM equivalent
was loaded on gel versus 20 ul of the non-treated CM as a
control. Detection was performed with anti-His antibody
(21E1B4EPR300, Innogenetics, 1 ug/ml final concentra-
tion). Second antibody was rabbit anti mouse-Alkaline

Phosphatase conjugated (Sigma A-1902). Revelation of the
bands was done with NBT-BCIP. Mr marker 1s the Biolabs

broad range MW marker (cat. no. 7707S).

FIG. 8 SDS PAGE analysis under reducing conditions
(+DTT) on 12.5% PHASTgel (Pharmacia; 4 ul/slot) of the
Lentil chromatography steps. Proteins were visualised by
silver staining.

FIG. 9 Western blot analysis of IGS3S at different stages of
the purification procedure. Samples were separated on a
7.5% Mimgel (Biorad MINI-Protean II) and analyzed via
Western blot using the anti His6 primary mab 21E1B4,
followed by an alkaline phosphatase conjugated rabbit anti
mouse Ig as a secondary antibody and detection by nitroblue
tetrazolium/S-bromo-4-chloro-3-indolyl phosphate (NBT/
BCIP). The column under DT'T denotes whether the proteins
were reduced or not with 1,4-dithio-DL-threitol (DTT).

FIG. 10 SDS PAGE analysis under reducing conditions
(+DTT) on 12.5% PHASTgel (Pharmacia, 4 ul slots) of
different 1midazole elution pools of the Zn-IMAC chroma-
tography of pool 1 from the lentil chromatography eluate.
Proteins were visualised by silver staiming.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Definitions

-

T'he following definitions are provided to facilitate under-
standing of certain terms used frequently herein.

“1GS5” refers, among others, to a polypeptide comprising,
the amino acid sequence set forth 1n one of SEQ 1D NO:2,
SEQ ID NO:4 and SEQ ID NO:6, or respective variants
thereof. Thus “IGS5” particularly includes IGS5PROT,
IGSSPROTI1 and IGS5PROT2 (see below).

“Enzyme Activity” or “Biological Activity” refers to the
metabolic or physiologic function of said 1GS5 including
similar activities or improved activities or these activities
with decreased undesirable side effects. Also included are
antigenic and immunogenic activities of said 1GS3.

“1GS3-gene” refers to a polynucleotide comprising the
nucleotide sequence set forth i one of SEQ ID NO:1, SEQ

ID NO:3 and SEQ ID NO:3, or respective variants, €.g.
allelic variants, thereol and/or their complements.

“Antibodies” as used herein includes polyclonal and
monoclonal antibodies, chimeric, single chain, and human-
ized antibodies, as well as Fab fragments, including the
products of a Fab or other immunoglobulin expression
library.
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“Isolated” means altered “by the hand of man” from the
natural state and/or separated from the natural environment.
Thus, 1 an “1solated” composition or substance that occurs
in nature has been “isolated,” i1t has been changed or
removed Ifrom 1its original environment, or both. For
example, a polynucleotide or a polypeptide naturally present
in a living animal 1s not “1solated,” but the same polynucle-
otide or polypeptide separated from the coexisting materials
of 1ts natural state 1s “isolated,” as the term 1s employed
herein.

“Polynucleotide” generally refers to any polyribonucle-
otide or polydeoxribonucleotide, which may be unmodified
RNA or DNA or modified RNA or DNA. “Polynucleotides™
include, without limitation, single- and double-stranded
DNA, DNA that 1s a mixture of single- and double-stranded
regions, single- and double-stranded RNA, and RINA that 1s
mixture of single- and double-stranded regions, hybrid mol-
ecules comprising DNA and RNA that may be single-
stranded or, more typically, double-stranded or a mixture of
single- and double-stranded regions. In addition, “poly-
nucleotide” refers to triple-stranded regions comprising
RNA or DNA or both RNA and DNA. The term “polynucle-
otide™ also includes DNAs or RNAs containing one or more
modified bases and DNAs or RNAs with backbones modi-
fied for stability or for other reasons. “Modified” bases
include, for example, tritylated bases and unusual bases such
as mosine. A variety of modifications may be made to DNA
and RNA; thus, “polynucleotide” embraces chemically,
enzymatically or metabolically modified forms of poly-
nucleotides as typically found in nature, as well as the
chemical forms of DNA and RNA characteristic of viruses
and cells. “Polynucleotide” also embraces relatively short
polynucleotides, often referred to as oligonucleotides.

“Polypeptide” refers to any peptide or protein comprising,
two or more amino acids joimned to each other by peptide
bonds or modified peptide bonds, 1.e., peptide 1sosteres.
“Polypeptide” refers to both short chains, commonly
referred to as peptides, oligopeptides or oligomers, and to
longer chains, generally referred to as proteins. Polypeptides
may contain amino acids other than the 20 gene-encoded
amino acids. “Polypeptides™ include amino acid sequences
modified either by natural processes, such as post-transla-
tional processing, or by chemical modification techniques
which are well known 1n the art. Such modifications are well
described 1n basic texts and 1n more detailed monographs, as
well as 1n a voluminous research literature. Modifications
may occur anywhere 1n a polypeptide, including the peptide
backbone, the amino acid side-chains and the amino or
carboxyl termini. It will be appreciated that the same type of
modification may be present to the same or varying degrees
at several sites 1n a given polypeptide. Also, a given
polypeptide may contain many types ol modifications.
Polypeptides may be branched as a result of ubiquitination,
and they may be cyclic, with or without branching. Cyclic,
branched and branched cyclic polypeptides may result from
post-translation natural processes or may be made by syn-
thetic methods. Modifications include acetylation, acylation,
ADP-ribosylation, amidation, biotinylation, covalent attach-
ment of flavin, covalent attachment of a heme moiety,
covalent attachment of a nucleotide or nucleotide derivative,
covalent attachment of a lipid or lipid denvative, covalent
attachment of phosphotidylinositol; cross-linking, cycliza-
tion, disulfide bond formation, demethylation, formation of
covalent cross-links, formation of cystine, formation of
pyroglutamate, formulation, gamma-carboxylation, glyco-
sylation, GPI anchor formation, hydroxylation, 1odination,
methylation, myristoylation, oxidation, proteolytic process-
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ing, phosphorylation, prenylation, racemization, selenoyla-
tion, sulfation, transfer-RNA mediated addition of amino
acids to proteins such as arginylation, and ubiquitination
(see, for instance, “Proteins—Structure and Molecular Prop-
erties,” 2nd Ed., T. E. Creighton, W. H. Freeman and
Company, New York, 1993; Wold, F., “Post-translational
Protein Modifications: Perspectives and Prospects,” pp.
1-12 1n “Post-translational Covalent Modification of Pro-
teins,” B. C. Johnson, Ed., Academic Press, New York,
1983; Seifter et al., “Analysis for protein modifications and
nonprotein  cofactors,” Meth. Enzymol. (1990)
182:626-646; and Rattan et al., “Protein Synthesis: Post-
translational Modifications and Aging,” Ann. NY Acad. Sci.
(1992) 663:48-62).

“Variant” refers to a polynucleotide or polypeptide that
differs from a reference polynucleotide or polypeptide
respectively, but retains essential properties. A typical vari-
ant of a polynucleotide differs 1n nucleotide sequence from
another, reference polynucleotide. Changes 1n the nucleotide
sequence of the variant may or may not alter the amino acid
sequence of a polypeptide encoded by the reference poly-
nucleotide. Nucleotide changes may result in amino acid
substitutions, additions, deletions, fusions and truncations in
the polypeptide encoded by the reference sequence, as
discussed below. A typical variant of a polypeptide differs 1n
amino acid sequence from another, reference polypeptide.
Generally, differences are limited so that the sequences of
the reference polypeptide and the variant are closely similar
overall and, 1n many regions, i1dentical. A vaniant and rei-
erence polypeptide may differ in amino acid sequence by
one or more substitutions, additions, and deletions 1 any
combination. A substituted or inserted amino acid residue
may or may not be one encoded by the genetic code. A
variant ol a polynucleotide or polypeptide may be a natu-
rally occurring such as an allelic vanant, or 1t may be a
variant that 1s not known to occur naturally. Non-naturally
occurring variants of polynucleotides and polypeptides may
be made by mutagenesis techniques or by direct synthesis.

“Identity,” as known as a measure of 1dentity in the art, 1s
a relationship between two or more polypeptide sequences
or two or more polynucleotide sequences, as determined by
comparing the sequences. In the art, “identity” also means
the degree of sequence relatedness between polypeptide or
polynucleotide sequences, as the case may be, as determined
by the match between strings of such sequences, e.g. in
generally by alignment of the sequences so that the highest
order match 1s obtained. Thus “Identity” and or the alterna-
tive wording “Similarity” has an art-recognized meaning
and can be readily calculated by known methods, including
but not limited to those described i “Computational
Molecular Biology,” Lesk, A. M., Ed., Oxtord University
Press, New York, 1988; “Biocomputing: Informatics and
Genome Projects,” Smith, D. W., Ed., Academic Press, New
York, 1993; “Computer Analy31s of Sequenee Data,” Part 1,
Griflin, A. M and Grithn, H. G., Eds., Humana Press, New
Jersey, 1994; “Sequence Analysm n Meleeular Biology,”
von Heinje, G., Academic Press, 1987; “Sequence Analysis
Primer,” Gribskev, M. and Devereux, J., Eds., M Stockton
Press, New York, 1991; and Carillo, H., and Lipman, D.,
SIAM J. Applied Math., 48: 1073 (1988). Preferred methods
to determine 1dentity are designed to give the largest match
between the sequences tested. Methods to determine 1dentity
and similarity are codified in publicly available computer
programs. Preferred computer program methods to deter-
mine 1dentity and similarity between two sequences include,
but are not limited to, the GCG program package (Devereux,

I., et al., Nucleic Acids Research 12(1): 387 (1984)),
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BLASTP, BLASTN, and FASTA (Atschul, S. F. et al., I.
Molec. Biol. 215: 403—410 (1990). The BLAST X program
1s publicly available from NCBI and other sources (BLAST
Manual, Altschul, S., et al., NCBI NLM NIH Bethesda, Md.
20894: Altschul, S., et al., J. Mol. Biol. 215: 403410
(1990). The well known Smith Waterman algorithm may
also be used to determine identity. A publicly available
program useful to determine identity or similarity of
polypeptide sequences or polynucleotide sequence, respec-
tively, 1s known as the “gap” program from Genetics Com-
puter Group, Madison Wis., which 1s usually run with the
default parameters for comparisons (along with no penalty
for end gaps). The preferred (1.e. default) parameters for
polypeptide sequence comparison include the following:
Algorithm as described by Needleman and Wunsch, J. Mol.
Biol. 48: 443453 (1970); Comparison Matrix BLOS-
SUMG62 from Hentikofl and Hentikofl, Proc. Natl. Acad. Sci.
USA. 89:10915-10919 (1992); Gap Penalty: 12; Gap
Length Penalty: 14. The preferred (1.e. default) parameters
for polynucleotide sequence comparison include the follow-
ing: Algorithm as described by Needleman and Wunsch, .
Mol. Biol. 48: 443-433 (1970); Comparison Matrix:
matches=+10, mismatch=0; Gap Penalty: 350; Gap Length
Penalty: 3. The word “homology” may substitute for the
word “1dentity.”

As an illustration, by a polynucleotide having a nucleotide
sequence having at least, for example, 95% “identity” to a
reference nucleotide sequence, for example to a reference
nucleotid sequence selected from the group of SEQ ID
NO:1, SEQ ID NO:3 and SEQ ID NO:5, 1s intended that the
nucleotide sequence of the polynucleotide 1s 1dentical to the
reference sequence except that the polynucleotide sequence
may include up to five point mutations per each 100 nucle-
otides of the respective reference nucleotide sequence. In
other words, to obtain a polynucleotide having a nucleotide
sequence at least 95% 1dentical to a reference nucleotide
sequence, up to 5% of the nucleotides in the reference
sequence may be deleted or substituted with another nucle-
otide, or a number of nucleotides up to 3% of the total
nucleotides 1n the reference sequence may be inserted into
the reference sequence, or in a number of nucleotides of up
to 5% of the total nucleotides 1n the reference sequence there
may be a combination of deletion, insertion and substitution.
These mutations of the reference sequence may occur at the
S' or 3' terminal positions of the reference nucleotide
sequence or anywhere between those terminal positions,
interspersed either imdividually among nucleotides 1n the
reference sequence or 1 one or more contiguous groups
within the reference sequence.

Similarly, by a polypeptide having an amino acid
sequence having at least, for example 95% “1dentity” to a
reference amino acid sequence, for example to a reference
amino acid sequence selected from the group of SEQ ID
NO:2, SEQ ID NO:4 and SEQ ID NO:6, 1s intended that the
amino acid sequence of the polypeptide 1s 1dentical to the
reference sequence except that the polypeptide sequence
may 1nclude up to five amino acid alterations per each 100
amino acids of the respective reference amino acid. In other
words, to obtain a polypeptide having an amino acid
sequence at least 95% 1dentical to a reference amino acid
sequence, up to 5% of the amino acid residues in the
reference sequence may be deleted or substituted with
another amino acid, or a number of amino acids up to 5% of
the total amino acid residues 1n the reference sequence may
be 1nserted nto the reference sequence. These alterations of
the reference sequence may occur at the amino- or carboxy-
terminal positions of the reference amino acid sequence or
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anywhere between those terminal positions, interspersed
either individually among residues 1n the reference sequence
Or 1n one or more contiguous groups within the reference
sequence.

“Homolog™ 1s a generic term used 1n the art to indicate a
polynucleotide or polypeptide sequence possessing a high
degree of sequence relatedness to a subject sequence. Such
relatedness may be quantified by determining the degree of
identity and/or similarity between the sequences being com-
pared as herein described. Falling within this generic term
are the terms “ortholog,” meaning a polynucleotide or
polypeptide that 1s the functional equivalent of a polynucle-
otide or polypeptide 1n another species, and “paralog™ mean-
ing a functionally similar sequence when considered within
the same species. Hence, in humans for example, within the
family of endothelin converting enzymes ECE-1 1s a paralog
of the other members, e.g. of ECE-2.

“Fusion protein” refers to a protein encoded by two, often
unrelated, fused genes or fragments thereof. This term may
be illustrated for example by fusion proteins comprising
various portions of constant region of immunoglobulin
molecules together with another human protein or part
thereof. In many cases, employing an immunoglobulin Fc
region as a part of a fusion protein 1s advantageous for use
in therapy and diagnosis resulting 1n, for example, improved
pharmacokinetic properties (see, e.g., EP-A 0232 262). On
the other hand, for some uses 1t would be desirable to be able
to delete the Fc part after the fusion protemn has been
expressed, detected and purified.

Polypeptides of the Invention

The present mvention relates to 1GSS polypeptides (or
IGSS enzymes, e.g. to IGSS5PROT, IGS5PROT1  or
IGS5PROT2, respectively), in particular to human IGS5
polypeptides (or human IGS5 enzymes), and also to IGS5
polypeptide fragments comprising a substantial portion of
said entire 1GS5 polypeptide. Thus, 1n a first aspect, the
IGSS5 polypeptides of the present invention include 1solated
polypeptides, in particular 1solated human species polypep-
tides, comprising an amino acid sequence which has at least
70% 1dentity, preferably at least 80% and 1n particular at
least 85% 1dentity, more preferably at least 90% i1dentity, yet
more preferably at least 95% 1dentity, still more preferably
at least 97-99% identity, to one of that selected from the
group of SEQ ID NO:2, SEQ ID NO:4 SEQ and SEQ ID
NO:6, over the entire length of the respective SEQ 1D NO:2,
SEQ ID NO:4 SEQ and SEQ ID NO:6. Such polypeptides
include those comprising one of the amino acid sequences
selected from the group of SEQ ID NO:2, SEQ ID NO:4
SEQ and ID NO:6.

In a second aspect, the IGSS polypeptides of the present
invention nclude isolated polypeptides, in particular 1so-
lated human IGSS polypeptides, having an amino acid
sequence of at least 70% identity, preferably at least 80%
and 1n particular at least 85% 1dentity, more preferably at
least 90% 1dentity, yet more preferably at least 95% i1dentity,
still more preferably at least 97-99% 1dentity, to one of the
amino acid sequences selected from the group of SEQ ID

NO:2, SEQ ID NO:4 SEQ and ID NO:6, over the entire
length of the respective SEQ ID NO:2, SEQ ID NO:4 SEQ
and ID NO:6. Such polypeptides include the IGS5 polypep-
tide of SEQ ID NO:2, of SEQ ID NO:4 and SEQ ID NO:6,
respectively.

Further polypeptides of the present invention include

1solated IGS5 polypeptides comprising the sequence con-
taimned 1n one of SEQ 1D NO:2, SEQ ID NO:4 SEQ and ID
NO:6, and which in particular are human species polypep-
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tides. Polypeptides of the present invention are members of
the metalloprotease family of polypeptides. They are of
interest because several dysfunctions, disorders or diseases
have been identified where metalloproteases play a critical
role 1n the pathology of the disease. Examples of the
diseases, 1 context of which the polypeptides and poly-
nucleotides of the present invention are thought to be usetul,
include amongst others: CNS disorders, including schizo-
phrema, episodic paroxysmal anxiety (EPA) disorders such
as obsessive compulsive disorder (OCD), post traumatic
stress disorder (PTSD), phobia and panic, major depressive
disorder, bipolar disorder, Parkinson’s disease, general anxi-
ety disorder, autism, delirium, multiple sclerosis, Alzheimer
disease/dementia and other neurodegenerative diseases,
severe mental retardation and dyskinesias, such as Hunting-
ton’s disease or Gilles dela Tourett’s syndrome, anorexia,
bulimia, stroke, addiction/dependency/craving, sleep disor-
der, epilepsy, migraine; attention deficit/hyperactivity disor-
der (ADHD); cardiovascular diseases including heart fail-
ure, angina pectoris, arrhythmias, myocardial infarction,
cardiac hypertrophy, hypotension, hypertension—e.g.

essential hypertension, renal hypertension, or pulmonary
hypertension, thrombosis, arteriosclerosis, cerebral vasos-
pasm, subarachnoid hemorrhage, cerebral 1schemia, cerebral
infarction, peripheral vascular disease, Raynaud’s disease,
kidney disease—e.g. renal failure; dyslipidemias; obesity;
emesis; gastromtestinal disorders including irritable bowel
syndrome (IBS), inflammatory bowel disease (IBD), gas-
troesophagal reflux disease (GERD), motility disorders and
conditions of delayed gastric emptying, such as post-opera-
tive or diabetic gastroparesis, and diabetes, ulcers—e.g.
gastric ulcer; diarrhoea; other diseases including osteoporo-
s1s; 1nflammations; infections such as bacterial, fungal,
protozoan and viral infections, particularly infections caused
by HIV-1 or HIV-2; pain; cancers; chemotherapy imnduced
injury; tumor invasion; immune disorders; urinary retention;
asthma; allergies; arthritis; benign prostatic hypertrophy;
endotoxin shock; sepsis; complication of diabetes mellitus.
The Polypeptides of the present invention are i particular of
interest in the context of cardiovascular diseases.

Furthermore, the 1GS3 polypeptides of the invention are
also of interest for identifying stimulators or inhibitors of
these polypeptides, for providing diagnostic assays for
detecting diseases associated with mappropriate IGSS activ-
ity or levels, and for treating conditions associated with
IGS5 imbalance with compounds 1dentified to be stimulators
or inhibitors. Hence, the IGS5 polypeptides of the invention
may be used for designing or screening for selective stimu-
lators or inhibitors, and thus can lead to the development of
new drugs. The properties of the 1GSS polypeptides, in
particular of the human species IGS5 polypeptides, of the
present invention are hereinaiter referred to as “IGSS activ-
ity or “I1GS3S polypeptide activity” or “biological activity of
IGS5.” Also included amongst these activities are antigenic
and 1mmunogenic activities ol said IGSS polypeptides, 1n
particular the antigenic and immunogenic activities of one of
the polypeptides selected from the group of SEQ ID NO:2,
SEQ ID NO:4 SEQ and ID NO:6. Preferably, a polypeptide
of the present invention exhibits at least one biological
activity of IGS5, preferably of human IGS5.

The IGS5 polypeptides of the present invention may be in
the form of a “mature” protein or may be a part of a larger
protein such as a precursor or a fusion protein. It 1s often
advantageous to include an additional amino acid sequence
which contains secretory or leader sequences, pro-se-
quences, sequences which aid 1n purification such as mul-
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tiple histidine residues, or an additional sequence for stabil-
ity during recombinant production.

The present invention also includes variants of the afore-
mentioned polypeptides, that 1s polypeptides that vary from
the referents by conservative amino acid substitutions,
whereby a residue 1s substituted by another with like char-
acteristics. Typical such substitutions are among Ala, Val,
Leu and Ile; among Ser and Thr, among the acidic residues
Asp and Glu; among Asn and Gln; and among the basic
residues Lys and Arg; or aromatic residues Phe and Tyr.
Particularly preferred are variants in which several, 5-10,
1-5, 1-3, 1-2 or 1 amino acids are substituted, deleted, or
added 1n any combination.

The present invention furthermore pertains to fragments
of the IGS5 polypeptides, 1n particular to IGS5 polypeptide
fragments comprising a substantial portion of the entire
IGS5 polypeptide. A fragment 1s a polypeptide having an
amino acid sequence that entirely 1s the same as part, but not
all, of the amino acid sequence of the atorementioned 1GS5
polypeptides. As with IGS3 polypeptides, fragments may be
“free-standing,” or comprised within a larger polypeptide of
which they form a part or region, most preferably as a single
continuous region. Preferred {fragments include, {for
example, truncation polypeptides having the amino acid
sequence of 1GSS polypeptides, except for deletion of a
continuous series of residues that includes the amino termi-
nus, or a continuous series ol residues that includes the
carboxyl terminus or deletion of two continuous series of
residues, one including the amino terminus and one includ-
ing the carboxyl terminus. Also preferred are fragments
characterized by structural or functional attributes such as
fragments that comprise alpha-helix and alpha-helix form-
ing regions, beta-sheet and beta-sheet-forming regions, turn
and turn-forming regions, coil and coil-forming regions,
hydrophilic regions, hydrophobic regions, alpha amphip-
athic regions, beta amphipathic regions, tlexible regions,
surface-forming regions, substrate binding region, and high
antigenic idex regions. Other preferred fragments are bio-
logically active fragments. Biologically active fragments are
these that mediate enzyme activity, including those with a
similar activity or an improved activity, or with a decreased
undesirable activity. Also included are those that are anti-
genic or immunogenic 1n an animal, especially 1n a human.

With regard to the variant of the invention pertaining to
polypeptide fragments comprising a substantial portion of
the entire 1GSS polypeptide as shown 1 one of SEQ ID
NO:2, SEQ ID NO:4 SEQ and ID NQO:6, the term “‘substan-
t1al” has the meaning that the fragment of the IGS5 polypep-
tide has 1n particular a size of at least about 50 amino acids,
preferably a size of at least about 100 amino acids, more
preferably a size of at least about 200 amino acids, most
preferably a size of at least about 300 amino acids. In this
context “about” includes the particularly recited sizes larger
or smaller by several, 35, 4, 3, 2 or 1 amino acids. The IGS5
polypeptide fragments according to the invention preferably
show at least to some extent at least one of the properties
which are characteristic for the IGS5 polypeptides them-
selves.

With regard to the IGS5 polypeptides of the present
invention 1t was found that they may be mvolved in the
metabolism of biologically active peptides. In particular 1t
was found that these IGS5 polypeptides are metalloprotease
type enzymes which may act on a variety of vasoactive
peptides. Vasoactive peptides known 1n the state of the art
include atrial natriuretic peptide (ANP), bradykinin, big
endothelin (Big ET-1), endothelin (ET-1), substance P, and
angiotensin-1 In the context of the present invention 1t was
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found that the IGSS ectodomain, which 1s a novel human
metalloprotease, hydrolyzes e.g. 1n vitro a variety of said
vasoactive peptides including Big ET-1, ET-1, ANP and
bradykinin.

Furthermore, the 1GSS metalloprotease type enzymes of 5
the present invention may be inhibited by reference com-
pounds that are used to determine the nhibition properties
with regard to enzymes having ECE/NEP-characteristics,
¢.g. inhibition by compounds such as phosphoramidon. No
inhibition of IGSS5 1s observed for reference compounds that 10
specifically inhibit NEP, e.g. no imhibition of IGS5 by
compounds such as thiorphan. Nor any inhibition of IGS35 1s
observed for reference compounds that specifically inhibit
ECE, e.g. no mhibition of 1GS5 by compounds such as the
selective ECE mhibitor CGS-35066 (De Lombart et al., J. 15
Med. Chem. 2000, Feb. 10; 43(3):488-504). The inhibition
data of these reference compounds with regard to the
inhibition of the IGS5 metalloprotease type enzymes of the
present invention are further described 1n the experimental
part below, 1n particular 1n Example 7. 20

Polypeptides of the present invention can be prepared in
any suitable manner. Such polypeptides include 1solated
naturally occurring polypeptides, recombinantly produced
polypeptides, synthetically produced polypeptides, or
polypeptides produced by a combination of these methods. 25
Means for preparing such polypeptides are well understood
in the art.

Polynucleotides of the Invention

In another aspect, the present invention relates to 1GSS 5,
polynucleotides (e.g. to IGS3DNA, IGS5DNA1 or
IGS5DNA2, respectively), in particular to human IGS5
polynucleotides. Such polynucleotides 1nclude isolated
polynucleotides, preferably isolated human species poly-
nucleotides, comprising a nucleotide sequence encoding a 35
polypeptide which has at least 70% 1identity, preferably at
least 80% and 1n particular at least 85% identity, more
preferably at least 90% i1dentity, yet more preferably at least
95% 1dentity, to one of the amino acid sequences selected
from the group of SEQ ID NO:2, SEQ ID NO:4 and SEQ ID 4,
NO:6, over the entire length of the respective SEQ ID NO:2,
SEQ ID NO:4 or SEQ ID NO:6. In this regard, pelynuele-
otides encoding polypeptides which have at least 97%
identity are highly preferred, whilst those with at least
98-99% 1dentity are more highly preferred, and those with 44
at least 99%, 1n particular 99.9%, identity are most highly
preferred Such polynucleotides include polynucleotides

comprising the nucleotide sequence contained 1n one of the
SEQ ID NO:1, SEQ ID NO:3 or SEQ ID NO:5, encoding the

respective pelypeptlde of SEQ ID NO:2, SEQ ID NO:4 or 5,
SEQ ID NO:6.

In a variant of this aspect, the polynucleotides of the
present mvention include 1solated polynucleotides, 1n par-
ticular 1solated human polynucleotides, comprising a nucle-
otide sequence that has at least 70% i1dentity, preferably at 55
least 80% and i1n particular at least 85% identity, more
preferably at least 90% i1dentity, yet more preferably at least
95% 1dentity, to a nucleotide sequence encoding one of the
polypeptides selected from the group of SEQ ID NO:2, SEQ
ID NO:4 and SEQ ID NO:6, over the entire coding region. ¢
In this regard, polynucleotides which have at least 97%
identity are highly preferred, whilst those with at least
98-99% 1dentity are more highly pretferred, and those with
at least 99%, 1n particular 99.9%, identity are most highly
preferred. 65

Further polynucleotides of the present invention include
1solated polynucleotides, 1 particular 1solated human poly-
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nucleotides, comprising a nucleotide sequence which has at
least 70% 1dentity, preferably at least 80% and in particular
at least 85% 1dentity, more preferably at least 90% identity,
yet more preferably at least 95% identity, to one of the
nucleotide sequences selected from the group of SEQ ID
NO:1, S':Q ID NO:3 and SEQ ID NO:5, over the entire
length of the respective SEQ 1D NO:1, SEQ ID NO:3 or
SEQ ID NO:3. Particularly, pelyrrueleetldes of the present
invention include 1solated polynucleotides having a nucle-
otide sequence of at least 70% 1dentity, preferably at least
80% and 1n particular at least 85% i1dentity, more preferably
at least 90% 1identity, yet more preferably at least 95%
identity, to the respective reference nucleotide sequence
over the entire length of the reference nucleotide sequence.
In this regard, polynucleotides which comprise or have a
nucleotide sequence of at least 97% 1dentity to one of the
nucleotide sequences selected from the group of SEQ ID
NO:1, SEQ ID NO:3 and SEQ ID NO:3 are highly preferred,
whilst those with at least 98-99% 1dentity, are more highly
preferred, and those with at least 99%, 1n particular 99.9%,
identity are most highly preferred. Such polynucleotides
include a polynucleotides comprising one of the polynucle-
otides of SEQ ID NO:1, SEQ ID NO:3 or SEQ ID NO:5, as
well as the polynucleotides of SEQ ID NO:1, SEQ 1D NO:3
or SEQ ID NO:5 themselves, which in particular are human
species polynucleotides. The mvention also provides poly-
nucleotides which are complementary to all the above
described polynucleotides.

The nucleotide sequence of SEQ ID NO:1 (designated
“IGS3SDNA™) 1s a ¢cDNA sequence from human origin
(Homo sapiens) with a length of 2076 nucleotides and
comprises a polypeptide encoding sequence (from nucle-
otide no. 1 to no. 2073) encoding a polypeptide of 691 amino
acids, the polypeptide of SEQ ID NO:2 (designated
“IGSSPROT”). The nucleotide sequence encoding the
polypeptide of SEQ ID NO:2 may be identical to the
polypeptide encoding sequence contained i SEQ ID NO:1
or 1t may be a sequence other than the one contained in SEQ
ID NO:1, which, as a result of the redundancy (degeneracy)
of the genetic code, also encodes the polypeptide of SEQ 1D
NO:2.

The nucleotide sequence of SEQ ID NO:3 (designated
“IGSS5DNAI1”) 1s a cDNA sequence from human origin
(Homo sapiens) with a length of 2340 nucleotides (including
the stop codon tag) and comprises a polypeptide encoding
sequence (from nucleotide no. 1 to no. 2337) encoding a
polypeptide of 779 amino acids, the polypeptide of SEQ ID
NO:4 (designated “IGS5PROT1”). The nucleotide sequence
encoding the polypeptide of SEQ ID NO:4 may be 1dentical
to the polypeptide encoding sequence contained in SEQ 1D
NO:3 or it may be a sequence other than the one contained
in SEQ ID NO:3, which, as a result of the redundancy
(degeneracy) of the genetic code, also encodes the polypep-
tide of SEQ ID NO:4.

The nucleotide sequence of SEQ ID NO:5 (designated
“IGSS5DNAZ2”) 1s a ¢cDNA sequence from human origin
(Homo sapiens) with a length of 2262 nucleotides (including
the stop codon tag) and comprises a polypeptide encoding
sequence (from nucleotide no. 1 to no. 2259) encoding a
polypeptide of 7353 amino acids, the polypeptide of SEQ ID
NO:6 (designated “IGS5PROT2”). The nucleotide sequence
encoding the polypeptide of SEQ ID NO:6 may be 1dentical
to the polypeptide encoding sequence contained in SEQ 1D
NO:35 or it may be a sequence other than the one contained
in SEQ ID NO:5, which, as a result of the redundancy
(degeneracy) of the genetic code, also encodes the polypep-
tide of SEQ ID NO:6.
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The characteristics of the type of polypeptides encoded by
the polynucleotides of the imnvention are described in more
detail below.

Biological and Pharmacological Features of Metallopro-
teases

The polypeptides of the present invention, and in particu-
lar those being human species polypeptides, are structurally
and functionally related to other proteins of the metallopro-
tease family, e.g. showing homology and/or structural simi-
larity with metalloproteases or related enzymes, such as e.g.
matrix metalloproteases (MMPs), angiotensis converting,
enzyme (ACE), endothelin converting enzyme (ECE) or
neutral endopeptidase (NEP), respectively. Thus, ifor
example, the polypeptide of the SEQ ID NO:2 1s structurally
and functionally related to other proteins of the metallopro-
tease family, having homology and/or structural similarity
with enzymes such as NEP or ECE (e.g. ECE-1), and in
particular with NEP. Thus, preferred polypeptides and poly-
nucleotides of the present invention are expected to have,
inter alia, similar biological functions/properties to their
homologous polypeptides and polynucleotides. Further-
more, preferred polypeptides and polynucleotides of the
present mvention have at least one 1GS5 activity.

The general features of metalloproteases and their activi-
ties, 1in particular with regard to the present invention, are
already described above. For further understanding of the
nature and characteristics of the polypeptides and polynucle-
otides of the present invention, in particular the function of
these polypeptides and polynucleotides, some more specific
teatures of each of the enzymes like MMPs, ACE, ECE or
NEP, respectively, are summarized as follows.

Matrix metalloproteases (MMPs), also designated matrix-
ins, are a family of zinc metalloproteases that function 1n the
turnover of components of the extracellular matrix. To date,
several members of the matrixin family have been identified
in humans. MMPs are synthesized and secreted from a
number of cell types such as fibroblasts, epithelial cells,
phagocytes, lymphocytes and cancer cells. MMPs are syn-
thesized as pre-pro-enzymes which are destined to be
secreted as proenzymes from all producing cells except
neutrophils. Under physiological conditions these enzymes
play central roles 1n morphogenesis, tissue remodelling and
resorption. In excess, they participate in the destruction of
the extracellular matrix associated with many connective
tissue diseases such as in arthritis, periodontitis, glomeru-
lonephritis, and with cancer cell invasion and metastasis.
Thus, the MMPs play a central role, for example, in the
normal embryo-genesis and tissue remodelling and in many
diseases such as arthritis, cancer, periodontitis, glomerulo-
nephritis, encephalomyelitis, atherosclerosis and tissue
ulceration. The importance of the matrixins in both physi-
ological and pathological catabolism of connective tissue
matrix has been emphasized, because little MMP activity
can be detected 1 normal steady-state tissues, but the
synthesis of many MMPs 1s transcriptionally regulated by
inflammatory cytokines, hormones, growth factors and on
cellular transformation. The biological activities of MMPs
are further controlled extracellularly during steps in their
activation from inactive precursors (proMMPs), as well as
through interaction with the extracellular substratum and
endogenous 1mhibitors. The MMPs are an important class of
zinc-dependent metalloproteases mmvolved in degradation
and remodeling of the extracellular matrix. Inhibitors of
these enzymes have therapeutic potential in e.g. cancer,
arthritis, osteoporosis and Alzheimer’s disease, and several
of these mhibitors are under clinical evaluation.
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Angiotensin I Converting Enzyme (ACE; peptidyl dipep-
tidase A; EC 3.4.15.1) 1s a member of the angiotensin
converting enzyme family of zinc metalloproteases. ACE 1s
primarily expressed at the surface of endothelial, epithelial
and neuroepithelial cells (somatic ACE) as an ectoenzyme,
meaning that 1t 1s anchored to the plasma membrane with the
bulk of its mass, including its catalytic site/s, facing the
extracellular milieu. ACE 1is found in the plasma membrane
of vascular endothelial cells, with high levels found at the
vascular endothelial surface of the lung such that the active
sites oI ACE are posed to metabolize circulating substrates.
In addition to the endothelial location of ACE, the enzyme
1s also expressed 1n the brush borders of absorptive epithelia
of the small intestine and the kidney proximal convoluted
tubule. ACFE 1s also found in mononuclear cells, such as
monocytes after macrophage differentiation and T-lympho-
cytes, and 1n fibroblasts. In vitro autoradiography, employ-
ing radiolabelled specific ACE inhibitors, and immunohis-
tochemical studies have mapped the principal locations of
ACE 1n the brain. ACE was found primarily in the choroid
plexus, which may be the source of ACE 1n cerebrospinal
fluid, ependyma, subfornical organ, basal ganglia (caudate-
putamen and globus pallidus), substantia nigra and pituitary.
A soluble form of ACE has been detected in many biological
fluids such as serum, seminal fluid, amniotic fluid and
cerebrospinal fluid. The soluble form of ACE appears to be
derived from the membrane-bound form of the enzyme 1n
endothelial cells. A main physiological activity of ACE 1s
that it cleaves the C-terminal dipeptide from angiotensin I to
produce the potent vasopressor peptide angiotensin II and
iactivates the wvasodilatory peptide bradykinin by the
sequential removal of two C-terminal dipeptides. As a
consequence of the mvolvement of ACE 1n the metabolism
of these two vasoactive peptides angiotensin II and brady-
kinin, ACE has become a crucial molecular target in the
treatment of hypertension and congestive heart failure. This
has led to the development of highly potent and specific
ACE mhibitors which have become clinically important and
widespread as orally active drugs to control these conditions
of hypertension and congestive heart failure. Whilst the
metabolism of vasoactive peptides remains the best known
physiological function of ACE, the enzyme has been also
implicated 1n a range of other physiological processes unre-
lated to blood pressure regulation such as immunity, repro-
duction and neuropeptide metabolism due to the localization
of ACE and/or the 1n vitro cleavage of a range of biologi-
cally active peptides.

Neutral Endopeptidase (NEP, neprilysin, EC 3.4.24.11) 1s
a zinc metalloprotease and classified as a member of the
neprilysin family. NEP was first 1solated from the brush
border membranes of rabbit kidney. Later, an NEP-like
enzyme was 1dentified in rat brain as being involved 1n the
degradation of the opioid peptides, enkephalins. The cloning
of the ectoenzyme NEP and subsequent site-directed
mutagenesis experiments have shown that, as well as having
a similar specificity to thermolysin, it also has a similar
active site organization. NEP also shows a thermolysin-like
specificity for cleaving peptides on the N-terminal side of
hydrophobic residues. With regard to the general distribu-
tion of NEP 1t has been determined in the brain and spinal
cord, and lesion and electron microscopic studies generally
support a predominantly neuronal localization of NEP,
although the enzyme could be present on oligodendrocytes
surrounding the fibers of the strniato-pallidal and striato-
nigral pathways and on Schwann cells in the peripheral
nervous system. NEP does not appear to be concentrated on
specific membrane interfaces such as the synapse, but 1s
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rather uniformly distributed on the surface ol neuronal
perikarva and dendrites. In the periphery, NEP 1s particularly
abundant 1n the brush border membranes of the kidney and
intestine, the lymph nodes and the placenta, and 1s found 1n
lower concentrations 1n many other tissues including the
vascular wall of the aorta. By finding that the common acute
lymphoblastic leukemia antigen was NEP, it was also shown
in the state of the art that the enzyme 1s transiently present
at the surface of lymphohaematopoietic cells and elevated
levels are found on mature lymphocytes in certain disease
states. The clinical interest in NEP, in particular the interest
in NEP 1nhibitors as potential clinical agents derives from
the actions of NEP, 1n conjunction with another zinc met-
alloprotease, the aminopeptidase N (APN, membrane alanyl
aminopeptidase, EC 3.4.11.2), in degrading the enkephalins
and also from 1ts role 1n degrading atrial natriuretic peptide
(ANP). For example, 1t 1s known that dual inhibitors of NEP
and angiotensin converting enzyme (ACE) are potent anti-
hypertensives, resulting from simultaneously increasing the
circulating levels of atrial natriuretic peptide, due to NEP
inhibition, and decreasing the circulating levels of angio-
tensin II, due to ACE inhibition. Further interest in the
clinical potential of NEP inhibitors came when the periph-
eral enzyme was shown to degrade the circulating natriuretic
and diuretic peptide, atrial natriuretic peptide. NEP 1nhibi-
tors were therefore investigated for their antihypertensive
properties. From a further example 1t 1s known that 1nhibi-
tion of enkephalin metabolism by the synthetic NEP 1nhibi-
tor, thiorphan, gave naloxone-reversible antinociceptive
responses 1 mice. This opened the possibility that, by
increasing the levels of endogenous opioids in the regions of
their target receptors, an analgesia could be obtained rela-
tively free of the side-eflects of morphine or other classical
opiate drugs. It was realized that 1n order to achieve any
significant eflect, other enkephalin-metabolizing enzymes
also had to be inhibited, in particular the aminopeptidase N
(APN). Such dual NEP/APN inhibitors completely block
enkephalin metabolism and have strong antinociceptive
properties.

Endothelin Converting Enzyme (ECE) catalyses the final
step 1n the biosynthesis of the potent vasoconstrictor peptide
endothelin (ET). This involves cleavage of the Trp-Val bond
in the 1nactive intermediate, big endothelin. ECE-1 1s a zinc
metalloprotease which 1s homologous with neutral endopep-
tidase (NEP; neprilysin; EC 3.4.24.11, see above). Like
NEP, ECE-1 1s ihibited by the compound phosphoramidon
and 1s a type II integral membrane protein. Unlike NEP,
however, ECE-1 exists as a disulfide-linked dimer and 1s not
inhibited by other NEP inhibitors such as thiorphan. Immu-
nocytochemical studies indicate a predominant cell-surface
location for ECE-1 where 1t exists as an ectoenzyme. ECE-1
1s localized to endothelial cells and some secretory cells, e.g.
beta.-cells 1n the pancreas, and in smooth muscle cells.
Potent and selective inhibitors of ECE, or dual inhibitors of
ECE and NEP, may have therapeutic applications 1n cardio-
vascular and renal medicine. Endothelin (ET) which 1s a 21
amino acid bicyclic peptide containing two intramolecular
disulfide bonds, 1s one of the most potent vasoconstricting
peptides 1dentified to date and administration to animals
results 1n a sustained increase in blood pressure emphasizing
its potential role 1 cardiovascular regulation. The endog-
enous production of ET-1 i humans contributes to the
maintenance of basal vascular tone. The endothelin system
and related enzymes like ECE therefore represent a likely
candidate for the development of novel pharmaceutical
agents. Thus, the climical interest in ECE, in particular the
interest in ECE 1nhibitors as potential climical agents derives
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from the actions of ECE, 1n particular in the context of the
biosynthesis of ET. Consequently, compounds showing a
significant endothelin converting enzyme inhibitory activity
are useflul 1n treating and preventing various diseases which
are 1nduced or suspected to be induced by ET, such as for
example, cardiovascular diseases including heart failure,
angina pectoris, arrhythmias, myocardial infarction, cardiac
hypertrophy, hypotension, hypertension—e.g. essential
hypertension, renal hypertension, or pulmonary hyperten-
s1on, thrombosis, arteriosclerosis, cerebral vasospasm, sub-
arachnoid hemorrhage, cerebral ischemia, cerebral infarc-
tion, peripheral vascular disease, Raynaud’s disease, kidney
disease—e.g. renal failure; asthma; stroke, Alzheimer’s dis-
case; complication of diabetes mellitus; ulcer such as gastric
ulcer; cancer such as lung cancer; endotoxin shock; sepsis;
and the like. The Polypeptides of the present invention are
in particular of interest 1n the context of cardiovascular
diseases.

Procedures for Obtaining Polynucleotides of the Present
Invention

Polynucleotides of the present invention may be obtained,
using standard cloning and screening techniques, from a
CDNA library derived from mRINA 1n cells of human testis
tissue, using the expressed sequence tag (EST) analysis
(Adams, M. D., et al. Science (1991) 252:1651-1656;
Adams, M. D. et al., Nature, (1992) 355:632—-634; Adams,
M. D., et al., Nature (1995) 377 Supp:3—174). Polynucle-
otides of the mvention can also be obtained from natural
sources such as genomic DNA libraries or can be synthe-
sized using well known and commercially available tech-
niques (e.g. F. M. Ausubel et al., 2000, Current Protocols 1n
Molecular Biology).

When polynucleotides of the present invention are used
for the recombinant production of polypeptides of the
present invention, the polynucleotide may include the cod-
ing sequence for the mature polypeptide, by itsell, or the
coding sequence for the mature polypeptide in reading frame
with other coding sequences, such as those encoding a leader
or secretory sequence, a pre-, or pro- or prepro-protein
sequence, or other fusion peptide portions. For example, a
marker sequence which facilitates punfication of the fused
polypeptide can be encoded. In certain preferred embodi-
ments of this aspect of the invention, the marker sequence 1s
a hexa-histidine peptide, as provided 1 the pQE vector
((1agen, Inc.) and described 1n Gentz et al., Proc Natl Acad
Sci USA (1989) 86:821-824, or 1s an HA tag. The poly-
nucleotide may also contain non-coding 5' and 3' sequences,
such as transcribed, non-translated sequences, splicing and
polyadenylation signals, ribosome binding sites and
sequences that stabilize mRNA.

Further embodiments of the present invention include
polynucleotides encoding polypeptide variants which com-
prise one of the amino acid sequences selected from the
group of of SEQ ID NO:2, SEQ ID NO:4 and SEQ 1D NO:6,
and in which several, for instance from 5 to 10, 1 to 5, 1 to
3,110 2 or 1, amino acid residues are substituted, deleted or
added, 1n any combination.

Polynucleotides which are identical or sufliciently i1den-
tical to a nucleotide sequence contained 1n one of SEQ ID
NO:1, SEQ ID NO:3 or SEQ ID NO:5, may be used as
hybridization probes for cDNA and genomic DNA or as
primers for a nucleic acid amplification (PCR) reaction, to
isolate full-length ¢cDNAs and genomic clones encoding
polypeptides of the present invention and to isolate cDNA
and genomic clones of other genes (including genes encod-
ing paralogs from human sources and orthologs and paralogs
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from species other than human) that have a high sequence
similarity to one of SEQ ID NO:1, SEQ ID NO:3 or SEQ ID
NO:5. Typically these nucleotide sequences are at least 70%
identical, preferably at least 80% and in particular at least
85% 1dentical, more preferably at least 90% 1dentical, still
more preferably at least 95%, still more preferably at least
96%, still more preterably at least 97%, still more preferably
at least 98%, still more pretferably at least 99%, 1dentical to
that of the referent. The probes or primers will generally
comprise at least 15 nucleotides, preferably, at least 30
nucleotides and may have at least 50 nucleotides. Particu-
larly preferred probes will have between 30 and 50 nucle-
otides. Particularly preferred primers will have between 20
and 25 nucleotides.

A polynucleotide encoding a polypeptide of the present
invention, including homologs and orthologs from species
other than human, may be obtained by a process which
comprises the steps of screening an appropriate library under
stringent hybridization conditions with a labeled probe hav-
ing the sequence of one of SEQ ID NO:1, SEQ ID NO:3 or
SEQ ID NO:5, or a fragment thereof; and isolating full-
length cDNA and genomic clones containing said polynucle-
otide sequence. Such hybnidization techniques are well
known to the skilled artisan. Preferred stringent hybridiza-
tion conditions include overnight incubation at 42° C. 1n a
solution comprising: 50% formamide, 5xSSC (150 mM
NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate
(pH 7.6), 5xDenhardt’s solution, 10% dextran sulfate (w/v),
and 20 microgram/ml denatured, sheared salmon sperm
DNA; followed by washing the filters 1n 0.1xSSC at about
65° C. Thus the present invention also includes polynucle-
otides obtainable by screening an appropriate library under
stringent hybridization conditions with a labeled probe hav-

ing the sequence of one of SEQ ID NO:1, SEQ ID NO:3 or
SEQ ID NO:5, or a fragment thereof.

The skilled artisan will appreciate that, 1n many cases, an
1solated cDNA sequence will be mcomplete, in that the
region coding for the polypeptide 1s cut short at the 5' end of
the cDNA. This 1s a consequence of reverse transcriptase, an
enzyme with mnherently low “processivity” (a measure of the
ability of the enzyme to remain attached to the template
during the polymerisation reaction), failing to complete a
DNA copy of the mRNA template during 1st strand cDNA

synthesis.

There are several methods available and well known to
those skilled 1n the art to obtain full-length cDNAs, or
extend short cDNAs, for example those based on the method
of Rapid Amplification of cDNA ends (RACE) (see, for
example, Frohman et al., PNAS USA 85, 8998-9002, 1988).
Recent modifications of the technique, exemplified by the
Marathon™ technology (Clontech Laboratories Inc.) for
example, have significantly simplified the search for longer
cDNAs. In the Marathon™ technology, cDNAs have been
prepared from mRNA extracted from a chosen tissue and an
“adaptor” sequence ligated onto each end. Nucleic acid
amplification (PCR) 1s then carried out to amplify the
“missing” 5' end of the cDNA using a combination of gene
specific and adaptor specific oligonucleotide primers. The
PCR reaction 1s then repeated using “nested” primers, that
1s, primers designed to anneal within the amplified product
(typically an adaptor specific primer that anneals further 3'
in the adaptor sequence and a gene specific primer that
anneals further 3' 1n the known gene sequence). The prod-
ucts of this reaction can then be analyzed by DNA sequenc-
ing and a full-length cDNA constructed either by joining the
product directly to the existing cDNA to give a complete
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sequence, or carrying out a separate full-length PCR using
the new sequence information for the design of the 3' primer.

Vectors, Host Cells, Expression

Recombinant polypeptides of the present invention may
be prepared by processes well known in the art from
genetically engineered host cells comprising expression
systems. Accordingly, 1n a further aspect, the present inven-
tion relates to expression systems which comprise a poly-
nucleotide or polynucleotides of the present invention, to
host cells which are genetically engineered with such
expression systems and to the production of polypeptides of
the invention by recombinant techniques. Cell-free transla-
tion systems can also be employed to produce such proteins
using RN As derived from the DNA constructs of the present
invention.

For recombinant production, host cells can be genetically
engineered to 1corporate expression systems or portions
thereol for polynucleotides of the present invention. Intro-
duction of polynucleotides into host cells can be effected by
methods described 1n many standard laboratory manuals,
such as Davis et al., Basic Methods 1n Molecular Biology
(1986) and Sambrook et al., Molecular Cloning: A Labora-
tory Manual, 2nd Ed., Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N.Y. (1989). Preferred such methods
include, for instance, calcium phosphate transfection,
DEAE-dextran mediated transfection, transvection, micro-
injection, cationic lipid-mediated transiection, electropora-

tion, transduction, scrape loading, ballistic introduction or
infection.

Representative examples of appropriate hosts include
bactenal cells, such as Streptococci, Staphylococci, E. coll,
Streptomyces and Bacillus subtilis cells; fungal cells, such as
yeast cells and Aspergillus cells; insect cells such as Droso-
phila S2 and Spodoptera S19 cells; animal cells such as

CHO, COS, HeLa, C127, 3T3, BHK, HEK 293 and Bowes
melanoma cells; and plant cells.

A great variety of expression systems can be used, for
instance, chromosomal, episomal and virus-derived sys-
tems, e.g., vectors derived from bacterial plasmids, from

il

bacteriophage, from transposons, from yeast episomes, from
insertion elements, from yeast chromosomal elements, from
viruses such as baculoviruses, papova viruses, such as
SV40, vaccima viruses, adenoviruses, fowl pox viruses,
pseudorabies viruses and retroviruses, and vectors derived
from combinations thereof, such as those derived from
plasmid and bacteriophage genetic elements, such as
cosmids and phagemids. The expression systems may con-
tain control regions that regulate as well as engender expres-
sion. Generally, any system or vector which 1s able to
maintain, propagate or express a polynucleotide to produce
a polypeptide 1n a host may be used. The appropnate
nucleotide sequence may be inserted into an expression
system by any of a variety of well-known and routine
techniques, such as, for example, those set forth 1n Sam-
brook et al., Molecular Cloning, A Laboratory Manual
(supra). Appropriate secretion signals may be incorporated
into the desired polypeptide to allow secretion of the trans-
lated protein into the lumen of the endoplasmic reticulum,
the periplasmic space or the extracellular environment.
These signals may be endogenous to the polypeptide or they
may be heterologous signals, 1.¢. derived from a diflerent
species. I a polypeptide of the present invention 1s to be
expressed for use 1n screening assays, 1t 1s generally possible
that the polypeptide be produced at the surface of the cell or
alternatively 1n a soluble protein form. If the polypeptide 1s

secreted into the medium, the medium can be recovered 1n
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order to recover and purily the polypeptide. If produced
intracellularly, the cells must first be lysed before the
polypeptide 1s recovered. If the polypeptide 1s bound at the
surface of the cell (membrane bound polypeptide), usually
membrane fractions are prepared 1n order to accumulate the
membrane bound polypeptide.

Polypeptides of the present invention can be recovered
and purified from recombinant cell cultures by well-known
methods 1including ammonium sulfate or ethanol precipita-
tion, acid extraction, anion or cation exchange chromatog-
raphy, phosphocellulose chromatography, hydrophobic
interaction chromatography, afhnity chromatography,
hydroxylapatite chromatography and lectin chromatogra-
phy. Most preferably, high performance liquid chromatog-
raphy 1s employed for purification. Well known techniques
tor refolding proteins may be employed to regenerate active
conformation when the polypeptide 1s denatured during
intracellular synthesis, 1solation and or purification.

Diagnostic Assays

This invention also relates to the use of polynucleotides of
the present invention as diagnostic reagents. Detection of a
mutated form of the gene characterized by one of the the
polynucleotides selected from the group of SEQ ID NO:1,
SEQ ID NO:3 and SEQ ID NO:3, which 1s associated with
a dystunction will provide a diagnostic tool that can add to,
or define, a diagnosis of a disease, or susceptibility to a
disease, which results from under-expression, over-expres-
sion or altered spatial or temporal expression of the gene.
Individuals carrying mutations in the gene may be detected
at the DNA level by a variety of techniques.

Nucleic acids for diagnosis may be obtained from a
subject’s cells, such as from blood, urine, saliva, tissue
biopsy or autopsy material. The genomic DNA may be used
directly for detection or may be amplified enzymatically by
using PCR or other amplification techniques prior to analy-
s1s. RNA or ¢cDNA may also be used 1n similar fashion.
Deletions and 1nsertions can be detected by a change 1n size
of the amplified product in comparison to the normal geno-
type. Point mutations can be 1dentified by hybridizing ampli-
fied DNA to labeled IGS5 nucleotide sequences. Perfectly
matched sequences can be distinguished from mismatched
duplexes by RNase digestion or by differences 1n melting
temperatures. DNA sequence diflerences may also be
detected by alterations in electrophoretic mobility of DNA
fragments 1n gels, with or without denaturing agents, or by
direct DNA sequencing (ee, e.g., Myers et al., Science
(1985) 230:1242). Sequence changes at specific locations
may also be revealed by nuclease protection assays, such as

RNase and S1 protection or the chemical cleavage method
(see Cotton et al., Proc Natl Acad Sci USA (1985) 85:

4397-4401).

In another embodiment, an array of oligonucleotides
probes comprising 1GS5 nucleotide sequence or fragments
thereol can be constructed to conduct eflicient screening of
¢.g., genetic mutations. Array technology methods are well
known and have general applicability and can be used to
address a variety of questions in molecular genetics includ-
Ing gene expression, genetic linkage, and genetic vanability

(see for example: M. Chee et al., Science, Vol 274, pp
610613 (1996)).

The diagnostic assays offer a process for diagnosing or
determining a susceptibility to the Diseases through detec-
tion of mutation 1n the IGS5 gene by the methods described.
In addition, such diseases may be diagnosed by methods
comprising determiming from a sample dernived from a
subject an abnormally decreased or increased level of
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polypeptide or mRNA. Decreased or increased expression
can be measured at the RNA level using any of the methods
well known 1n the art for the quantitation of polynucleotides,
such as, for example, nucleic acid amplification, for instance
PCR, RT-PCR, RNase protection, Northern blotting and
other hybridization methods. Assay techniques that can be
used to determine levels of a protein, such as a polypeptide
of the present invention, in a sample derived from a host are
well-known to those of skill in the art. Such assay methods
include radio-immuno-assays, competitive-binding assays,
Western Blot analysis and ELISA assays. Thus 1n another
aspect, the present invention relates to a diagnostic kit which
COmMprises:

(a) a polynucleotide of the present invention, preferably the

nucleotide sequence of one of SEQ ID NO: 1, SEQ ID
NO:3 or SEQ ID NO:5, or a fragment thereof;
(b) a nucleotide sequence complementary to that of (a);
(c) a polypeptide of the present invention, preferably the
polypeptide of one of SEQ ID NO:2, SEQ ID NO:4 or
SEQ ID NO:6, or a fragment thereof; or

(d) an antibody to a polypeptide of the present invention,
preferably to one of the polypeptides of SEQ ID NO:2,
SEQ ID NO:4 or SEQ ID NO:6.

It will be appreciated that 1n any such kit, the component (a),
(b), (¢) or (d) may constitute a substantial component of said
diagnostic kit. Such a kit will be of use 1n diagnosing a
disease or susceptibility to a disease, particularly amongst
others a disease as indicated above in the context of the
polypeptides of the present mnvention.

Chromosome Assays

The nucleotide sequences of the present invention are also
valuable for chromosome localization. The sequence 1s
specifically targeted to, and can hybridize with, a particular
location on an individual human chromosome. The mapping
of relevant sequences to chromosomes according to the
present invention 1s an important first step 1n correlating
those sequences with gene associated disease. Once a
sequence has been mapped to a precise chromosomal loca-
tion, the physical position of the sequence on the chromo-
some can be correlated with genetic map data. Such data are
found 1n, for example, V. McKusick, Mendelian Inheritance
in Man (available on-line through Johns Hopkins University
Welch Medical Library). The relationship between genes
and diseases that have been mapped to the same chromo-
somal region are then identified through linkage analysis
(comnheritance of physically adjacent genes). The diflerences
in the cDNA or genomic sequence between aflected and
unaifected individuals can also be determined. IT a mutation
1s observed 1n some or all of the affected individuals but not
in any normal individuals, then the mutation 1s likely to be
the causative agent of the disease.

Tissue Localization

The nucleotide sequences of the present invention are also
valuable for tissue localization. Such techniques allow the
determination of expression patterns of the IGS5 polypep-
tides 1n tissues by detection of the mRNAs that encode them.
These techniques include 1n situ hybridization techniques
and nucleotide amplification techniques, for example PCR.
Such techniques are well known 1n the art. Results from
these studies provide an indication of the normal functions
of the polypeptides 1n the organism. In addition, compara-
tive studies of the normal expression pattern ol I1GSS5
mRNAs with that of mRNAs encoded by a I1GSS gene
provide valuable insights into the role of mutant 1GS5
polypeptides, or that of 1nappropriate expression of normal
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IGS5 polypeptides, 1n disease. Such inappropriate expres-
sion may be of a temporal, spatial or simply quantitative
nature.

The polypeptides of the mvention or their fragments or
analogs thereot, or cells expressing them, can also be used
as immunogens to produce antibodies immunospecific for
polypeptides of the present invention. The term “1immuno-
specific” means that the antibodies have substantially greater
allinity for the polypeptides of the mnvention than their
alhinity for other related polypeptides 1n the prior art.

Antibodies

Antibodies generated against polypeptides of the present
invention may be obtained by administering the polypep-
tides or epitope-bearing {fragments, analogs or cells to an
amimal, preferably a non-human amimal, using routine pro-
tocols. For preparation of monoclonal antibodies, any tech-
nique which provides antibodies produced by continuous

cell line cultures can be used. Examples include the hybri-
doma technique (Kohler, G. and Milstein, C., Nature (1975)

256:495-497), the trioma technique, the human B-cell
hybridoma technique (Kozbor et al., Immunology Today
(1983) 4:72) and the EBV-hybridoma technique (Cole et al.,
Monoclonal Antibodies and Cancer Therapy, 77-96, Alan R.
Liss, Inc., 1985). Techniques for the production of single
chain antibodies, such as those described 1n U.S. Pat. No.
4,946,778, can also be adapted to produce single chain
antibodies to polypeptides of this invention. Also, transgenic
mice, or other organisms, including other mammals, may be
used to express humanized antibodies. The above-described
antibodies may be employed to 1solate or to identily clones
expressing the polypeptide or to purily the polypeptides by
afhinity chromatography. Antibodies against polypeptides of
the present invention may also be employed to treat the
diseases as indicated above, amongst others.

Fusion Proteins

In a further aspect, the present invention relates to geneti-
cally engineered soluble fusion proteins comprising a
polypeptide of the present invention, or a fragment thereof,
and various portions of the constant regions of heavy or light
chains of immunoglobulins of various subclasses (IgG, IgM,
IgA, IgE). Preferred as an immunoglobulin 1s the constant
part of the heavy chain of human IgG, particularly IgGl,
where fusion takes place at the hinge region. In a particular
embodiment, the Fc part can be removed simply by incor-
poration of a cleavage sequence which can be cleaved with
blood clotting factor Xa. Furthermore, this invention relates
to processes for the preparation of these fusion proteins by
genetic engineering, and to the use thereof for drug screen-
ing, diagnosis and therapy. A further aspect of the invention
also relates to polynucleotides encoding such fusion pro-

teins. Examples of fusion protein technology can be found
in International Patent Application Nos. W(0O94/29458 and
W094/22914.

Vaccines

Another aspect of the mvention relates to a method for
inducing an immunological response 1n a mammal which
comprises administering to (for example by 1noculation) the
mammal a polypeptide of the present invention, adequate to
produce antibody and/or T cell immune response to protect
said animal from the Diseases hereinbefore mentioned,
amongst others.

Yet another aspect of the invention relates to a method of
inducing immunological response in a mammal which com-
prises, delivering a polypeptide of the present invention via
a vector directing expression ol the polynucleotide and
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coding for the polypeptide in vivo 1n order to induce such an
immunological response to produce antibody to protect said
animal from diseases.

A Turther aspect of the mvention relates to an 1mmuno-
logical/vaccine formulation (composition) which, when
introduced 1into a mammalian host, induces an immunologi-
cal response 1n that mammal to a polypeptide of the present
invention wherein the composition comprises a polypeptide
or polynucleotide of the present mnvention. Such 1mmuno-
logical/vaccine formulations (compositions) may be either
therapeutic immunological/vaccine formulations or prophy-
lactic immunological/vaccine formulations. The vaccine for-
mulation may further comprise a suitable carrier. Since a
polypeptide may be broken down in the stomach, 1t 1s
preferably administered parenterally (for instance, subcuta-
neous, mtramuscular, intravenous, or intradermal 1njection).
Formulations suitable for parenteral administration include
aqueous and non-aqueous sterile injection solutions which
may contain anti-oxidants, bufilers, bacteriostats and solutes
which render the formulation isotonic with the blood of the
recipient; and aqueous and non-aqueous sterile suspensions
which may include suspending agents or thickening agents.
The formulations may be presented in unit-dose or multi-
dose containers, for example, sealed ampoules and vials and
may be stored 1n a freeze-dried condition requiring only the
addition of the sterile liquid carrier immediately prior to use.
The vaccine formulation may also include adjuvant systems
for enhancing the immunogenicity of the formulation, such
as o1l-in water systems and other systems known in the art.
The dosage will depend on the specific activity of the
vaccine and can be readily determined by routine experi-
mentation.

Screening Assays

Polypeptides of the present invention are responsible for
one or more biological functions, including one or more
disease states, 1n particular the Diseases hereimnbefore men-
tioned. It 1s therefore desirous to devise screening methods
to 1dentily compounds which stimulate or which inhibit the
function of the polypeptide. Accordingly, 1n a further aspect,
the present mvention provides for a method of screening
compounds to 1identify those which stimulate or which
inhibit the function of the polypeptide. Compounds may be
identified from a variety of sources, for example, cells,
cell-free preparations, chemical libraries, and natural prod-
uct mixtures. Such stimulators or inhibitors so-identified
may be natural or modified substrates, ligands, receptors,
enzymes, etc., as the case may be, of the polypeptide; or may
be structural or functional mimetics thereof (see Coligan et

al., Current Protocols i Immunology 1(2):Chapter 5
(1991)).

The screening method may simply measure the influence
of a candidate compound on the activity of the polypeptide,
or on cells or membranes bearing the polypeptide. Alterna-
tively, the screening method may involve competition with
a competitor. Further, these screening methods may test
whether the candidate compound results 1n a signal gener-
ated by activation or inhibition of the polypeptide, using
detection systems appropriate to the activity of the polypep-
tide or to the cells or membranes bearing the polypeptide.
Inhibition of polypeptide activity 1s generally assayed 1n the
presence of a known substrate and the effect of the candidate
compound 1s observed by altered activity, e.g. by testing
whether the candidate compound results in 1nhibition or
stimulation of the polypeptide. For example, the screening
methods may simply comprise the steps of mixing a candi-
date compound with a solution containing a polypeptide of
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the present invention, and a suitable substrate to form a
mixture, measuring 1GSS activity 1in the mixture, and com-
paring the IGS5 activity of the mixture to a standard without
candidate compound.

The polynucleotides, polypeptides and antibodies to the
polypeptide of the present mmvention may also be used to
configure screening methods for detecting the effect of
added compounds on the production of mRINA and polypep-
tide 1n cells. For example, an ELISA assay may be con-
structed for measuring secreted or cell associated levels of
polypeptide using monoclonal and polyclonal antibodies by
standard methods known i1n the art. This can be used to
discover agents which may inhibit or enhance the production
ol polypeptide from suitably manipulated cells or tissues.
Examples of potential polypeptide inhibitors include anti-
bodies or, 1n some cases, oligonucleotides or proteins which
are closely related to the ligands, substrates, receptors,
enzymes, etc., as the case may be, of the polypeptide, e.g.,
a Tragment of the ligands, substrates, receptors, enzymes,
etc.; or small molecules which bind to the polypeptide of the
present mvention but do not elicit a response, so that the
activity of the polypeptide i1s prevented. Thus, in another
aspect, the present invention relates to a screening kit for
identifying 1n particular inhibitors, stimulators, ligands,
receptors, substrates, enzymes, etc. for polypeptides of the
present invention; or compounds which decrease or enhance
the production of such polypeptides, which comprises:

(a) a polypeptide of the present invention;

(b) a recombinant cell expressing a polypeptide of the
present mvention;

(¢) a cell membrane expressing a polypeptide of the present
invention; or

(d) an antibody to a polypeptide of the present invention;
which polypeptide 1s preferably one of that of SEQ ID
NO:2, SEQ ID NO:4 or SEQ ID NO:6.

It will be appreciated that 1n any such kit, the component (a),
(b), (¢) or (d) may constitute a substantial part of said kat.
It will be readily appreciated by the skilled artisan that a

polypeptide of the present invention may also be used 1n a
method for the structure-based design of a stimulator or

inhibitor of the polypeptide, by:
(a) determining 1n the first istance the three-dimensional
structure of the polypeptide;

(b) deducing the three-dimensional structure for the likely
reactive or binding site(s) of a stimulator or inhibitor;
(¢) synthesizing candidate compounds that are predicted to
bind to or react with the deduced binding or reactive site;

and

(d) testing whether the candidate compounds are indeed
stimulators or inhibitors.

It will be further appreciated that this will normally be an
iterative process.

Prophylactic and Therapeutic Methods

In a further aspect, the present invention provides meth-
ods of treating abnormal conditions such as, for instance,
those dystunctions, disorders or diseases to be treated,
hereinabove generally referred to as “the diseases™ in the
context of the polypeptides of the present invention, related
to either an excess of, or an under-expression of 1GSS
polypeptide activity.

If the activity of the polypeptide 1s 1n excess, several
approaches are available. One approach comprises admin-
istering to a subject 1 need thereof an ihibitor compound
as heremnabove described, optionally 1n combination with a
pharmaceutically acceptable carrier, in an amount effective
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to inhibit the function of the polypeptide, such as, for
example, by blocking the binding of substrates, enzymes,
ctc., and thereby alleviating the abnormal condition. In
another approach, soluble forms of the polypeptides still
capable of binding the substrate, enzymes, etc. 1n competi-
tion with endogenous polypeptide may be administered.
Typical examples of such competitors include fragments of
the IGSS polypeptide.

In st1ll another approach, expression of the gene encoding,
endogenous IGS5 polypeptide can be inhibited using expres-
sion blocking techniques. Known such techniques mnvolve
the use of antisense sequences, either internally generated or
separately administered (see, for example, O’Connor, .
Neurochem. (1991) 56:560 in Oligodeoxynucleotides as
Antisense Inhibitors of Gene Expression, CRC Press, Boca
Raton, Fla. (1988)). Alternatively, oligonucleotides which
form triple helices (“triplexes™) with the gene can be sup-

plied (see, for example, Lee et al., Nucleic Acids Res (1979)
6:3073; Cooney et al., Science (1988) 241:456; Dervan et

al., Science (1991) 231:1360). These oligomers can be
administered per se or the relevant oligomers can be
expressed 1n vivo. Synthetic antisense or triplex oligonucle-
otides may comprise modified bases or modified backbones.
Examples of the latter include methylphosphonate, phos-
phorothioate or peptide nucleic acid backbones. Such back-
bones are incorporated 1n the antisense or triplex oligonucle-
otide 1n order to provide protection from degradation by
nucleases and are well known 1n the art. Antisense and
triplex molecules synthesized with these or other modified
backbones also form part of the present invention.

In addition, expression of the 1GSS polypeptide may be
prevented by using ribozymes specific to the IGS5 mRNA
sequence. Ribozymes are catalytically active RN As that can
be natural or synthetic (see for example Usman, N, et al.,
Curr. Opin. Struct. Biol (1996) 6(4), 527-33.) Synthetic
ribozymes can be designed to specifically cleave 1GS5
mRNAs at selected positions thereby preventing translation
of the IGS5 mRNAs into functional polypeptide. Ribozymes
may be synthesized with a natural ribose phosphate back-
bone and natural bases, as normally found in RNA mol-
ecules. Alternatively the ribosymes may be synthesized with
non-natural backbones to provide protection from ribonu-
clease degradation, for example, 2'-O-methyl RNA, and may
contain modified bases.

For treating abnormal conditions related to an under-
expression ol IGSS5 and 1ts activity, several approaches are
also available. One approach comprises administering to a
subject a therapeutically eflective amount of a compound
which stimulates a polypeptide of the present invention in
combination with a pharmaceutically acceptable carrier, to
thereby alleviate the abnormal condition. Alternatively, gene
therapy may be employed to eflect the endogenous produc-
tion of IGSS by the relevant cells 1n the subject. For
example, a polynucleotide of the invention may be engi-
neered for expression in a replication defective retroviral
vector, as discussed above. The retroviral expression con-
struct may then be 1solated and introduced into a packaging
cell transduced with a retroviral plasmid vector containing
RNA encoding a polypeptide of the present invention such
that the packaging cell now produces infectious viral par-
ticles containing the gene of interest. These producer cells
may be admimistered to a subject for engineering cells in
vivo and expression of the polypeptide in vivo. For an
overview of gene therapy, see Chapter 20, Gene Therapy and
other Molecular Genetic-based Therapeutic Approaches,
(and references cited therein) in Human Molecular Genetics,

T Strachan and A P Read, BIOS Scientific Publishers L.td
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(1996). Another approach 1s to administer a therapeutic
amount ol a polypeptide of the present invention 1n combi-
nation with a suitable pharmaceutical carrier.

Formulation and Administration

In a further aspect, the present invention provides for
pharmaceutical compositions comprising a therapeutically
ellective amount of a polypeptide, such as the soluble form
of a polypeptide of the present invention, stimulating or
inhibiting peptide or small molecule compound, in combi-
nation with a pharmaceutically acceptable carrier or excipi-
ent. Such carriers include, but are not limited to, saline,
builered saline, dextrose, water, glycerol, ethanol, and com-
binations thereoi. The invention further relates to pharma-
ceutical packs and kits comprising one or more containers
filled with one or more of the ingredients of the aforemen-
tioned compositions of the invention. Polypeptides and other
compounds of the present invention may be employed alone
or 1n conjunction with other compounds, such as therapeutic
compounds.

The composition will be adapted to the route of admin-
istration, for instance by a systemic or an oral route. Pre-
ferred forms of systemic admimistration include injection,
typically by intravenous injection. Other injection routes,
such as subcutaneous, intramuscular, or intraperitoneal, can
be used. Alternative means for systemic administration
include transmucosal and transdermal administration using
penetrants such as bile salts or fusidic acids or other deter-
gents. In addition, if a polypeptide or other compounds of
the present invention can be formulated 1n an enteric or an
encapsulated formulation, oral administration may also be
possible. Administration of these compounds may also be

topical and/or localized, in the form of salves, pastes, gels,
and the like.

The dosage range required depends on the choice of
peptide or other compounds of the present invention, the
route of administration, the nature of the formulation, the
nature of the subject’s condition, and the judgment of the
attending practitioner. Suitable dosages, however, are in the
range of 0.1-100 ug/kg of subject. Wide variations in the
needed dosage, however, are to be expected in view of the
variety of compounds available and the differing efliciencies
of various routes of administration. For example, oral
administration would be expected to require higher dosages
than administration by intravenous injection. Variations in
these dosage levels can be adjusted using standard empirical
routines for optimization, as 1s well understood 1n the art.

Polypeptides used in treatment can also be generated
endogenously 1n the subject, 1n treatment modalities often
referred to as “gene therapy” as described above. Thus, for
example, cells from a subject may be engineered with a
polynucleotide, such as a DNA or RNA, to encode a
polypeptide ex vivo, and for example, by the use of a
retroviral plasmid vector. The cells are then introduced into
the subject. Polynucleotide and polypeptide sequences form
a valuable information resource with which 1t 1s possible to
identify turther sequences of similar homology. This 1s most
casily facilitated by storing the sequence i a computer
readable medium and then using the stored data to search a
sequence database using well known searching tools, such
as those 1 the GCC and Lasergene software packages.
Accordingly, in a further aspect, the present invention pro-
vides for a computer readable medium having stored thereon
a polynucleotide comprising the sequences of SEQ ID
NO:1, SEQ ID NO:3 or SEQ ID NO:5 and/or a polypeptide
sequence encoded thereby. All publications, including but
not limited to patents and patent applications, cited 1n this
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specification are herein imcorporated by reference as if each
individual publication were specifically and individually
indicated to be incorporated by reference herein as though

tully set forth.

The following examples are only intended to further
illustrate the invention, in more detail, and therefore these
examples are not deemed to restrict the scope of the inven-
tion 1n any way.

TABLE 1

IGS5-DNA ("IGS5DNA") of SEQ ID NO:l

5'-TGCACCACCCCTGGCTGCGTGATAGCAGCTGCCAGGATCCTCCAGAA
CATGGACCCGACCACGGAACCGTGTGACGACTTCTACCAGTTTGCATGCG
GAGGCTGGCTGCGGCGCCACGTGATCCCTGAGACCAACTCAAGATACAGC
ATCTTTCACGTCCTCCGCGACGAGCTGGAGGTCATCCTCAAAGCGGTGCT
GGAGAATTCGACTGCCAAGGACCGGCCGGCTGETGGAGAACGCCAGGACGC
TGTACCGCTCCTGCATGAACCAGAGTGTGATAGAGAAGCGAGGCTCTCAG
CCCCTGCTGGACATCTTGGAGGTGGTGGGAGGCTGGCCGETGGCGATGGA
CAGGTGGAACGAGACCGTAGGACTCGAGTGGGAGCTGGAGCGGCAGCTGG
CGCTGATGAACTCACAGTTCAACAGGCGCGEGTCCTCATCGACCTCTTCATC
TGGAACGACGACCAGAACTCCAGCCGGCACATCATCTACATAGACCAGCC
CACCTTGGGCATGCCCTCCCGAGAGTACTACTTCAACGGCGGCAGCAACC
GGAAGGTGCGGGAAGCCTACCTGCAGTTCATGGTGTCAGTGGCCACGTTG
CTGCGGGAGGATGCAAACCTGCCCAGGGACAGCTGCCTGGTGCAGGAGGA
CATGATGCAGGTGCTGGAGCTGGAGACACAGCTGGCCAAGGCCACCGETAC
CCCAGGAGGAGAGACACGACGTCATCGCCTTGTACCACCGGATGGGACTG
GAGGAGCTGCAAAGCCAGTTTGGCCTGAAGGGATTTAACTCGACTCTGTT
CATACAAACTGTGCTATCCTCTGTCAAAATCAAGCTGCTGCCAGATGAGG
AAGTGGTGGTCTATGGCATCCCCTACCTGCAGAACCTTGAAAACATCATC
GACACCTACTCAGCCAGGACCATACAGAACTACCTGGTCTGGCGCCTGGT
GCTGGACCGCATTGGTAGCCTAAGCCAGAGATTCAAGGACACACGAGTGA
ACTACCGCAAGGCGCTGTTTGGCACAATGGTGGAGGAGGTGCGCTGGECET
GAATGTGTGGGCTACGTCAACAGCAACATGGAGAACGCCGEGTGGGCTCCCT
CTACGTCAGGGAGGCGTTCCCTGGAGACAGCAAGAGCATGGTCAGAGAAC
TCATTGACAAGGTGCGGACAGTGTTTGTGGAGACGCTGGACGAGCTGEGEGEC
TGGATGGACGAGGAGTCCAAGAAGAAGGCGCAGGAGAAGGCCATGAGCAT
CCGGGAGCAGATCGGGCACCCTGACTACATCCTGGAGGAGATGAACAGGC
GCCTGGACGAGGAGTACTCCAATCTGAACTTCTCAGAGGACCTGTACTTT
GAGAACAGTCTGCAGAACCTCAAGGTGGGCGCCCAGCGGAGCCTCAGGAA
GCTTCGGGAAAAGGTGGACCCAAATCTCTGGATCATCGGGGCGGCEETGGE
TCAATGCGTTCTACTCCCCAAACCGAAACCAGATTGTATTCCCTGCCGGG
ATCCTCCAGCCCCCCTTCTTCAGCAAGCAGCAGCCACAGGCCTTGAACTT
TGGAGGCATTGGGATGGTGATCGGGCACGAGATCACGCACGGCTTTGACG
ACAATGGCCGGAACTTCGACAAGAATGGCAACATGATGGATTGGTGGAGT
AACTTCTCCACCCAGCACTTCCGGGAGCAGTCAGAGTGCATGATCTACCA
GTACGGCAACTACTCCTGGGACCTGCCAGACGAACAGAACGTGAACGGAT
TCAACACCCTTGGGGAAAACATTGCTGACAACCGAGGGGTGCGGCAAGCC
TATAAGGCCTACCTCAAGTGGATGGCAGAGGGTGGCAAGGACCAGCAGCT
GCCCGGCCTGGATCTCACCCATGAGCAGCTCTTCTTCATCAACTACCCCC
AGGTGTGETGCGGETCCTACCGGCCCGAGTTCGCCATCCAATCCATCAAG
ACAGACGTCCACAGTCCCCTGAAGTACAGGGTACTGGGGTCGCTGCAGAA
CCTGGCCGCCTITCGCAGACACGTTCCACTGTGCCCGGGGCACCCCCATGC
ACCCCAAGGAGCGATGCCGCGTGTGGTAG-3"

TABLE 2

IGS5-protein ("IGS5PROT") of SEQ ID NO:2

CTTPGCVIAAARILONMDPTTEPCDDFYQFACGGWLRRHVIPETNSRYST
FDVLRDELEVILKAVLENSTAKDRPAVERKARTLYRSCMNQSVIEKRGSQP
LLDILEVVGGWPVAMDRWNETVGLEWELERQLALMNSQFNRRVLIDLEIW
NDDQNSSRHIIYIDQPTLGMPSREYYFNGGSNREVREAYLOFMVSVATLL
REDANLPRDSCLVOQEDMMOVLELETQLAKATVPOQEERHDVIALYHRMGLE
ELOSQFGLKGFNWITLFIQOTVLSSVRKIKLLPDEEVVVYGIPYLQNLENIID
TYSARTIONYLVWRLVLDRIGSLSQRFKDTRVNYRKALFGTMVEEVRWRE
CVGYVNSNMENAVGSLYVREAFPGDSKSMVRELIDKVRTVFVETLDELGW
MDEESKKKAQEKAMS IREQIGHPDY ILEEMNRRLDEEYSNLNFSEDLYFE
NSLONLKVGAQRSLRKLREKVDPNLWIIGAAVVNAFYSPNRNQIVFPAGIT
LOPPFFSKEQPQALNFGGIGMVIGHE ITHGFDDNGRNFDKNGNMMDWWSN
FSTOHFREQSECMIYQYGNYSWDLADEQNVNGFNTLGEN IADNGGVRQAY
KAYLKWMAEGGKDOQLPGLDLTHEQLFFINYAQVWCGSYRPEFATIQS IKT
DVHSPLKYRVLGSLONLAAFADTFHCARGTPMHPKERCRVW
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TABLE 3

IGS5-DNA-1 ("IGS5DNAl1") of SEQ ID NO:3

5 ' -ATGGGGAAGTCCGAAGGCCCCGTGGGGATGGTGGAGAGCGCTGGCCG
TGCAGGGCAGAAGCGCCCGEGGEETTCCTGGAGGGEGGEGECTGCTGCTGCTGC
TGCTGCTGGTGACCGCTGCCCTGGTGGCCTTGGCTGTCCTCTACGCCGAC
CGCAGAGGGAAGCACCTGCCACGCCTTGCTAGCCGGCTGTGCTTCTTACA
GGAGGAGAGGACCTTTGTAAAACGAAAACCCCGAGGGATCCCAGAGGCCC
AAGAGGTGAGCGAGGTCTGCACCACCCCTGGCTGCGTGATAGCAGCTGCC
AGGATCCTCCAGAACATGGACCCGACCACGGAACCGTGTGACGACTTCTA
CCAGTTTGCATGCGGAGGCTGGCTGCCGCGCCACGTGATCCCTGAGACCA
ACTCAAGATACAGCATCTTTGACGTCCTCCGCGACGAGCTGGAGGTCATC
CTCAAAGCGGTGCTGGAGAATTCGACTGCCAAGGACCGGCCGGCTGTGGA
GAAGGCCAGGACGCTGTACCGCTCCTGCATGAACCAGAGTGTGATAGAGA
AGCGAGGCTCTCAGCCCCTGCTGGACATCTTGGAGGTGGETGGGAGGCTGG
CCGGTGGCGATGGACACGTGGAACGACACCGTAGGACTCCAGTGGGAGCT
CGACCCCCACCTCGCGCTGATGAACTCACAGTTCAACAGGCGCGTCCTCA
TCGACCTCTTCATCTGGAACGACGACCAGAACTCCAGCCGGCACATCATC
TACATAGACCAGCCCACCTTGGGCATGCCCTCCCGAGAGTACTACTTCAA
CGGCGGCAGCAACCGGAAGGTGCGGGAAGCCTACCTCCACTTCATGGEGTGT
CAGTGGCCACCTTGCTGCGGGACGATGCAAACCTGCCCAGGGACAGCTGC
CTGGTGCAGGAGGACATGATGCAGGTGCTGGAGCTGGAGACACAGCTGGC
CAAGGCCACGGTACCCCAGGAGGAGAGACACGACGTCATCGCCTTGTACC
ACCGGATGGGACTGGAGGAGCTGCAAAGCCAGTTTGGCCTCAAGGGATTT
AACTCGACTCTCTTCATACAAACTCTGCTATCCTCTGTCAAAATCAACCT
GCTGCCACATCACCAACTCCTCCTCTATCCCATCCCCTACCTCCAGAACC
TTGAAAACATCATCGACACCTACTCAGCCAGGACCATACAGAACTACCTG
GTCTGGCGCCTGETGCTGGACCGCATTGGTAGCCTAAGCCAGAGATTCAA
GGACACACGAGTGAACTACCCQAAGGCGCTGTTTGGCACAATGGETGGAGG
AGGTGCGCTGGCGTGAATCTGTGGCCTACGTCAACAGCAACATGGAGAAC
GCCGTGGGCTCCCTCTACGTCAGCGACCCCTTCCCTGGAGACAGCAAGAC
CATGGTCACAGAACTCATTGACAACGTGCGGACAGTGTTTGTGGAGACGC
TGGACGAGCTGGGCTGGATGGACGAGGAGTCCAAGAAGAAGGCGCAGGAG
AAGGCCATCAGCATCCGGGAGCAGATCCCGCACCCTGACTACATCCTGGA
GGAGATGAACAGGCGCCTGCACGAGGACTACTCCAATCTCAACTTCTCAG
AGGACCTGTACTTTCACAACAGTCTCCACAACCTCAAGGTGGCCGCCCAC
CGCAGCCTCAGCAAGCTTCCGGAAAAGCTGGACCCAAATCTCTCCATCAT
CGGCGCGCCGETGGTCAATGCGTTCTACTCCCCAAACCGAAACCACATTC
TATTCCCTCCCCCCATCCTCCACCCCCCCTTCTTCACCAACCACCACCCA
CAGCCCTTGAACTTTGCACCCATTCCCATCGTCATCGGGCACGAGATCAC
GCACGGCTTTGACGACAATGGCCGGAACTTCGACAAGAATGGCAACATGA
TGGATTGGTGGAGTAACTTCTCCACCCACCACTTCCGGGAGCAGTCAGAG
TGCATGATCTACCAGTACCCCAACTACTCCTGGCACCTCCCAGACCAACA
CAACGTGAACGGATTCAACACCCTTGCCCAAAACATTCCTGACAACCCAC
CGGTGCGGCAAGCCTATAACGCCTACCTCAAGTGGATGGCAGACGGETGGEC
AAGGACCAGCAGCTGCCCGGCCTGGATCTCACCCATGAGCAGCTCTTCTT
CATCAACTACGCCCAGGTGTGGTGCGGGTCCTACCGGCCCGAGTTCGCCA
TCCAATCCATCAACACACACGTCCACACTCCCCTCAACTACACGGTACTC
CGCTCCCTGCACAACCTCCCCCCCTTCCCAGACACGTTCCACTGETGCCCG

GGGCACCCCCATGCACCCCAAGGAGCGATGCCGCGTGTGGTAG-3"

TABLE 4

IGS5-protein-1 ("IGS5PROT1") of SEQ ID NO:4

MGKSEGPVGMVE SAGPAGOQKRPGFLEGGLLLLLLLVTAATL.VALGVLYADR
RGKOLPRLASRLCFLOEERTFVRKRKPRGIPEAQEVSEVCTTPGCVTAAAR
ILONMDPTTEPCDDFYQFACGGWLRRHVITPETNSRYSIFDVLRDELEVTL
KAVLENSTAKDRPAVERARTLYRSCMNQSVIERKRGSQPLLDILEVVGGWP
VAMDRWNETVGLEWELERQLALMNSQFNRRVLIDLF IWNDDONSSRHIILY
IDQPTLGMPSREYYFNGGSNREKVREAYLOFMVSVATLLREDANLPRDSCL
VOEDMMOVLELETQLAKATVPQEERHDVIALYHRMGLEELOQSQFGLKGEN
WILFIQTVLSSVRKIKLLPDEEVVVYGIPYLOQNLENIIDTYSARTIONYLV
WRLVLDRIGSLSQRFKDTRVNYRKALFGTMVEEVRWRECVGYVNSNMENA
VGSLYVREAFPGDSKSMVREL IDKVRTVFVETLDELGWMDEESKKKAQEK
AMSTREQTGHPDYILEEMNRRLDEEYSNLNFSEDLYFENSLONLKVGAQR
SLRKLREKVDPNLWIIGAAVVNAFYSPNRNQIVFPAGILOPPFFSKEQPOQ
ALNFGGIGMVIGHE ITHGFDDNGRNFDKNGNMMDWWSNESTOHFREQSEC
MIYQYGNYSWDLADEQNVNGFNTLGEN IADNGGVROQAYKAYLKWMAEGGK
DQOLPGLDLTHEQLFFINYAQVWCGSYRPEFAIQSIKTDVHSPLKYRVLG
SLONLAAFADTFHCARGTPMHPKERCRVW
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TABLE 5

IGSS-DNA-2 ("IGS5DNA2") of SEQ ID NO:5

5' -ATGGGGAAGTCCGAAGGCCCAGTGGGGATGGTGGAGAGCGCCGGCCG
TGCAGGGCAGAAGCGCCCGEGGEGETTCCTGGAGGGEGGEGCTGCTGCTGCTGC
TGCTGCTGGTGACCGCTGCCCTGGTGGCCTTGGGTGTCCTCTACGCCGAC
CGCAGAGGGATCCCAGAGGCCCAAGAGGTGAGCGAGGTCTGCACCACCCC
TGGCTGCGTGATAGCAGCTGCCAGGATCCTCCAGAACATGGACCCGACCA
CGGAACCGTGTGACGACTTCTACCAGTTTGCATGCGGAGGCTGGCTGCGG
CGCCACGTGATCCCTGAGACCAACTCAAGATACAGCATCTTTGACGTCCT
CCGCGACGAGCTGGAGGTCATCCTCAAAGCGGTGCTGGAGAATTCGACTG
CCAAGGACCGGCCGGECTGTGGAGAAGGCCAGGACGCTGTACCGCTCCTGC
ATGAACCAGAGTGTGATAGAGAAGCGAGGCTCTCAGCCCCTGCTGGACAT
CTTGGAGGTGGTGGGAGGCTGGCCGETGGCGATGGACAGGTGGAACGAGA
CCGTAGGACTCGAGTGGGAGCTGGAGCGGCAGCTGGCGCTGATGAACTCA
CAGTTCAACACCCCCGTCCTCATCGACCTCTTCATCTGGATACCACCACC
ACACTCCACCCGCCACATCATCTACATAGACCAGCCCACCTTGGGCATGC
CCTCCCGAGAGTACTACTTCAACGGCGGCAGCAACCGGAAGGTGCGGEGAA
GCCTACCTGCAGTTCATGGTGTCAGTGGCCACGTTGCTGCGGGAGGATGC
AAACCTGCCCAGGGACAGCTCCCTCGTGCACGAGGACATGATGCAGGETGC
TGGAGCTCGACACACAGCTGGCCAAGGCCACGGTACCCCAGGAGGAGAGA
CACGACGTCATCGCCTTGTACCACCGGATGGGACTGCAGGAGCTGCAAAG
CCAGTTTGGCCTGAAGGGATTTAACTGGACTCTGTTCATACAAACTGTGC
TATCCTCTGTCAAAATCAAGCTCCTGCCACATCAGGAAGTGGTGGTCTAT
GGCATCCCCTACCTGCAGAACCTTGAAAACATCATCGACACCTACTCAGC
CAGGACCATACAGAACTACCTGGETCTGGCGCCTGGTGCTGGACCGCATTG
GTAGCCTAAGCCAGAGATTCAAGGACACACGAGTGAACTACCGCAAGGCG
CTGTTTGGCACAATCCTCGAGGAGGTGCGCTGGCGTGAATCTGTCCCCTA
CCTCAACAGCAACATGGAGAACGCCGTCCCCTCCCTCTACGTCACGGACC
CGTTCCCTGGACACAGCAAGAGCATGGTCAGAGAACTCATTGACAAGGETG
CGGACAGTGTTTGTGGAGACGCTGGACGAGCTGGGCTGGATGCACGAGGA
GTCCAAGAAGAAGGCGCAGGAGAAGGCCATGAGCATCCGGGAGCAGATCC
CGCACCCTCACTACATCCTGGAGGACATCAACAGCCCCCTGGACGAGGAG
TACTCCAATCTGAACTTCTCAGAGGACCTGTACTTTGAGAACAGTCTGCA
GAACCTCAAGGTGGGCGCCCAGCGGAGCCTCAGGAAGCTTCGGGAAAAGG
TGGACCCAAATCTCTGGATCATCGGGGCGEGECEETGCTCAATGCGEGTTCTAC
TCCCCAAACCGAAACCAGATTGTATTCCCTGCCGGGATCCTCCAGCCCCC
CTTCTTCACCAAGGAGCAGCCACACCCCTTCAACTTTGGAGGCATTGGGA
TGGTGATCGGGCACGAGATCACGCACGGCTTTGACGACAATGGCCCGAAC
TTCGACAAGAATGGCAACATCATGGATTGGTGGACTAACTTCTCCACCCA
GCACTTCCGGGAGCAGTCAGAGTGCATGATCTACCACTACGGCAACTACT
CCTGGCACCTGGCAGACGAACAGAACGTGAACGCATTCAACACCCTTGCG
GAAAACATTCCTGACAACGGAGCCCTCCGGCAAGCCTATAAGGCCTACCT
CAAGTGGATGGCAGAGGGTGGCAAGGACCAGCAGCTGCCCGGCCTGGATC
TCACCCATGAGCAGCTCTTCTTCATCAACTACGCCCAGGTGTGGETGCGEGGE
TCCTACCGGCCCGAGTTCGCCATCCAATCCATCAAGACAGACGTCCACAG
TCCCCTGAAGTACAGGGTACTCGCGTCGCTGCACAACCTGGCCGCCTTCG
CACACACGTTCCACTGTGCCCGGGGCACCCCCATGCACCCCAAGGAGCCA
TCCCGCGTGTGGTAG-3"'

TABLE 6

IGS5-protein-2 ("IGS5PROT2") of SEQ ID NO:6

MGKSEGPVGMVESAGRAGOQKRPGFLEGGLLLLLLLVTAALVALGVLYADR
RGIPEAQEVSEVCTTPGCVTAAARTLONMDPTTEPCDDFYQFACGGWLRR
HVIPETNSRYSTEFDVLRDELEVILKAVLENSTAKDRPAVEKARTLYRSCM
NQSVIEKRGSQPLLDILEVVGGWPVANDRWNETVGLEWELERQLALMNSQ
FNRRVLIDLFTWNDDONSSRHIIYIDQPTLGMPSREYYFNGGSNRKVREA
YLOFMVSVATLLREDANLPRDSCLVQEDMMOVLELETQLAKATVPQEERH
DVIALYHRMGLEELQSQFGLKGFNWTLFIQTVLSSVKIKLLPDEEVVVYG
IPYLONLENIIDTYSARTIONYLVWRLVLDRTGSLSQRFKDTRVNYRKAL
FGTMVEEVRWRECVGYVNSNMENAVGSLYVREAFPGDSKSMVRELIDKVR
TVFVETLDELGWMDEESKKKAQEKAMSIREQIGHPDYTLEEMNRRLDEEY
SNLNFSEDLYFENSLOQNLKVGAQRSLRKLREKVDPNLWI IGAAVVNAFYS
PNRNQIVFPAGILOPPFFSKEQPOQALNFGGIGMYV IGHEITHGFDDNGRNF
DENGNMMDWWSNESTOHFREQSECMIYQYGNY SWDLADEQNVNGEFNTLGE
NIADNGGVRQAYKAYLKWMAEGGKDQQLPGLDLTHEQLFFINYAQVWCGS
YRPEFAIQSIKTDVHSPLKYRVLGSLONLAAFADTFHCAIRGTRMHPKERC
RVW

EXAMPLE 1

The Cloning of ¢cDNA Encoding a Novel Member of the
NEP/ECE Metalloprotease Family
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Example 1a

Homology PCR Cloming of a cDNA Fragment of a Novel
Member of the NEP/ECE Metalloprotease Family

In the DNA databank of expressed sequence tags (ESTs)
4 overlapping EST sequences (accession nos. AAS24283,
AIO88893, AI217369 and AI380811) were detected which
contained a small open reading frame encoding a stretch of
protein that showed similarity to the C-terminal part of
members of the neutral endopeptidase 24.11/endothelin con-
verting enzyme (NEP/ECE) metalloprotease protein family
(Turner A. 1. et al. Faseb J. (1997) 11: 355-364). The
NEP/ECE-like small open reading frame in these ESTs was
terminated by a stop codon (1n the case of AA524283) and
was preceded 1n all 4 ESTs by a sequence that contained stop
codons 1 all 3 reading frames. This preceeding sequence
appeared totally unrelated to NEP/ECE metalloprotease
family members.

Although the polarity of the small open reading frame was
opposite to the 5'.Twdarw.3' orientation of the mRNA from
which these ESTs had been dernived, these sequences were
used as the basis for a RT-PCR homology cloning approach.
In parallel, additional EST sequences, that showed the same
structure as the 4 ESTs mentioned before, were observed to
appear 1n the public domain databanks, e.g. accession nos:

AlB25876, AlI388306, Al422224, Ald422225, Al469281,
AA9T5272, AA494534, AW006103, AIB27701, AI650385,
AI827898, AI934499 and AA422157.

The RT-PCR reactions were carried out using a reverse
primer (IP11689; SEQ ID NO:7) designed on the EST
cluster (within the area showing Slmllarlty to the NEP/ECE
tamily) and a degenerated forward primer (IP11685; SEQ ID
NO:8), centered on a conserved peptide motif (VNA(F Y)Y)
of the NEP/ECE family.

For the synthesis of cDNA 2 ug human lung total RNA
(Clontech #64023—-1), 1 ul oligo(dT),,_,s (500 pg/ml) and 9
ul H,O were combined (final volume=12 ul), heated to 70°
C. for 10 minutes and then chilled on ice. 4 ul 5x first strand
bufter (250 mM Tris-HCI1 pH 8.3, 375 mM KCI, 15 mM
MgCl,), 2 ul 0.1M DTT, 1 ul 10 mM dNTP mix and 1 pl
(200 U) Superscript™ II (Life Technologies) reverse tran-
scriptase were added. The mixture was incubated at 42° C.
for 50 minutes and the reaction was 1nactivated by heating
at 70° C. for 15 minutes.

The PCR reaction was performed mm a 50 ul volume

contaiming 1 ul of the cDNA synthesis reaction, 5 ul of

GeneAmp™ 10xPCR butler (500 mM KCI, 100 mM Tris
pH 8.3, 15 mM MgCl,, 0.01% (w/v) gelatin; Perkin Elmer),
2 ul of 10 mM dNTP mix, 10 pmoles each of the forward and
reverse primers and 5 units AmpliTag™ polymerase (Perkin
Elmer). After an mitial denaturation at 95° C. for 5 min.,
PCR reactions were cycled 40x as follows: 1 min denatur-
ation at 94° C., 1 min annealing at 60° C. and 1 min
extension at 72° C. PCR reaction products were analyzed by

agarose gel electrophoresis.

The IP11685/IP11689 RT-PCR reaction produced an
amplicon of .+-.600 base pairs (bp). The fragment was
purified from gel using the (Qiaex-II™ purification kit
(Qiagen) and ligated into the pGEM-T Easy plasmid accord-
ing to the procedure recommended by the supplier (pGEM-T
Easy system, Promega). The recombinant plasmids were
then used to transform competent £. col/i SURE™ 2 bactena
(Stratagene). Transformed cells were plated on LB agar
plates containing ampicillin (100 pg/I), IPTG (0.5 mM) and
X-gal (50 ug/ml). Plasmid DNA was purified from mini-
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cultures of individual colomies using the BioRobot™ 9600
nucleic acid purification system (Qiagen).

DNA Sequencing reactions were carried out on the puri-
fied plasmid DNA with the ABI Prism™ BigDye™ Termi-
nator Cycle Sequencing Ready Reaction kit (PE-ABI), using
insert-flanking or internal (IGS5 specific) primers. Plasmid
iserts were completely sequenced on both strands. Cycle
Sequencing reaction products were purified via EtOH/
NaOAc precipitation and analyzed on an ABI 373 automated
sequencer. The DNA sequence of the inserts of recombinant
clones YCE14, YCE15 and YCE16 (dernived from the
IP11685/IP11689 amplicon) extended the open reading
frame of the original EST cluster 1n the direction of the
N-terminus and further confirmed that this open reading
frame was derived from a novel member of the NEP/ECE
metalloprotease protein family (see FIG. 1). This upstream
sequence thus deviated completely from the upstream
sequence present 1n the EST sequences. This novel sequence
1s referred to within the context of the present immvention

generally as “1GS3.”

Example 1b

Cloning of ¢cDNA Contaiming the Putative Ectodomain of
IGS3S

In order to obtain additional IGSS c¢DNA sequence
another round of RIT-PCR reactions were carried out on

human lung RNA under the conditions described above
using the 1GSS specific reverse primer 1P12190 (SEQ ID

NO:9) and a degenerated forward primer (IP12433; SEQ ID
NO:10), centered on a conserved peptide motif (LXXLX-
WMD) of the NEP/ECE family. The 1P12190/12433 RT-
PCR reaction produced an amplicon of .+-.600 bp that was
cloned into the pGEM-T Easy vector yielding clones
YCE19, YCE22 and YCE23. All clones were {fully
sequenced and allowed to extend the IGS5 open reading
frame further upstream (see FI1G. 1). To obtain cDNA clones
that would cover the 5' end of the 1GSS transcript, semi-
nested 5'-RACE PCR reactions were done on human heart
Marathon-Ready™ cDNA using the adaptor primer 1 (AP1:
SEQ ID NO:11) provided with the Marathon™ cDNA
amplification kit (Clontech K1802—1) 1n combination with
IGS5 specific primers IP12189 SEQ ID NO:12) and
IP12385 (SEQ ID NO:13). PCR RACE reactions were
performed according to the instructions of the Marathon-
Ready™ cDNA user manual provided by Clontech. RACE
products were separated on agarose gel, visualized with
cthidium bromide and blotted onto Hybond N™ membranes.
Blots were prehybridized at 65° C. for 2 h 1n modified
Church bufler (0.5 M phosphate, 7% SDS, 10 mM EDTA)
and then hybridized overnight at 65° C. in the same butler
containing 2x10° cpm/ml of the *“P-labelled insert of clone
YCE23. The YCE23 msert was radiolabelled via random
primed incorporation of (a->"P)dCTP to a specific activity
of >10° cpm/ug using the Prime-It II™ kit (Stratagene)
according to the instructions provided by the supplier.
Hybridized blots were washed at high stringency (2x30 min
at room temperature 1n 2xSSC/0.1% SDS followed by 2
washes of 40 min at 63° C. 1 0.1xS58C, 0.1% SDS) and
autoradiographed overnight. Hybridizing fragments were
purified from gel, cloned into the pGEM-T Easy vector
(vielding clones YCE 39, YCE 64 and YCE 65) and

sequenced as described above.

The DNA sequences of all i1solated clones could be
] 1nto a single contig (IGS5CONS; see FI1G. 1) that

assembled
extended the open reading frame of 1GS5 further upstream



Us 7,189,525 B2

31

but an ATG start of translation codon was not yet encoun-
tered. Primer IP11689 had been designed on EST AI380811
and did not contain the last 4 nucleotides before the stop
codon present 1in the aligned EST sequences. In order to
generate an open reading frame that terminated at the stop
codon the last (consensus) 22 nucleotides of the aligned EST
sequences were 1ncluded in the overall assembly of
IGSSCONS.

Homology searches showed that the (partial) encoded
protein was most similar to neutral endopeptidase (NEP; see
example 2). However, the mitial 20 amino acids of the
IGS5CONS open reading frame did not show any similarity
to NEP. This could possibly be due to the fact that they were
derived from an intron. Indeed exon 4 of human NEP starts
at a position that corresponds approximately to the position
downstream of these 20 amino acids (ID’Adamio L. et al.

Proc. Natl. Acad. Sc1. USA (1989) 86: 7103-7107). Hydr-
opathy analysis (Kyte J. et al. (1982) J. Mol. Biol. 157:
105-132; Klein P. et al. (1985) Biochim. Biophys. Acta
815:468-4776) did not indicate the presence of a transmem-
brane domain within the predicted IGS5CONS amino acid
sequence, although such a transmembrane domain would be
expected to occur (or at least overlap with) within the 1naitial
20 amino acids. For these reasons 1t was preferred to exclude
the mitial sequence part of the 1GSS contig (FIG. 1). The
resulting DNA sequence (IGS5DNA; SEQ ID NO:1) 1s 2076
nucleotides long (including the stop codon) and encodes a
protein of 691 residues (IGSSPROT, SEQ ID NO:2). Align-
ment of IGSSPROT with the human NEP protein sequence
showed that the IGS5PROT sequence corresponds to the
complete ectodomain sequence of NEP. IGS5PROT can thus
be expected to carry the complete enzymatic activity of the
putative 1GSS enzyme, as was demonstrated for the

ectodomain of NEP (Fossiez F. et al. Biochem. J. (1992)
284, 53-59).

TABLE 7
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NEP_MOUSE, accession no. Q61391; SW:NEP_RAT,
accession no. PO7861 and SW:NEP _HUMAN accession no.
P0O8473).

Thus, this alignment of the almost complete 1GS5 protein
sequence with the other members of the NEP/ECE family
shows the relation of IGS5 to metalloproteases 1n general,
and 1n particular to the NEP and/or ECE metalloprotease
families. From this structural alignment 1t 1s concluded that
the IGS3S has the functionality of metalloproteases, which in
turn are of interest 1 the context of several dysfunctions,

disorders or diseases 1n animals and humans.

EXAMPLE 3

The Cloning of ¢cDNA Encoding a Novel Member of the
NEP/ECE Metalloprotease Family

Example 3a

Homology PCR Cloning of a cDNA Fragment of a Novel
Member of the NEP/ECE Metalloprotease Family

In the DNA databank of expressed sequence tags (ESTs)
4 overlapping EST sequences (accession nos. AAS24283,
AIO88893, AI217369 and AI380811) were detected which
contained a small open reading frame encoding a stretch of
protein that showed similarity to the C-terminal part of
members of the neutral endopeptidase 24.11/endothelin con-
verting enzyme (NEP/ECE) metalloprotease protein family
(Turner A. I. et al., Faseb I. (1997) 11: 355-364). The
NEP/ECE-like Small open reading frame in these ESTs was
terminated by a stop codon (1n the case of AA524283) and
was preceded 1n all 4 ESTs by a sequence that contained stop
codons 1n all 3 reading frames. This preceding sequence
appeared totally unrelated to NEP/ECE metalloprotease

SEQ ID NO:7 IP11689:5'-ACACGGCATCGCTCCTTC-3"

SEQ ID NO:8 IP11685:5'-CCCCCTGGACGGTGAA (C or T) GC
(A, C, Gor T) T (A or T) (C or T) TA-3'

SEQ ID NO:9 IP12190:5'-AATCCGTTCACGTTCTGTTCGTCTGCC-

SEQ ID NO:10 IP12433:5'-CCTGGAGGAGCTG (A, C or C) (A, C or T)
(A, C, G or T) TGGATG (A or G) A-3'

SEQ ID NO:11 AP1: 5 ' —-CCATCCTAATACGACTCACTATAGGGC-

SEQ ID NO:12 IP12189:5'-GTCCTTGCCACCCTCTGCCATCC-3"

SEQ ID NO:13 IP12585:5'-ACCACCCCCGCCCCGATGATCCAGAG-3'

EXAMPLE 2

Alignment of IGSS with Protein Sequences of Members of
the NEP/ECE Metalloprotease Family

For the IGS5 Sequence cloned 1n example 1a, homology
searches of up to date protein databanks and translated DNA
databanks were executed using the BLAST algorithm (Alts-
chul S. F. et al. (1997), Nucleic Acids Res. 25:3389-3402).
These searches showed that the 1GSS protein was most
similar (54—55% 1dentities over .+-. 700 aligned residues) to
mouse, rat and human neutral endopeptidase (SW:

55

60

65

family members. Although the polarity of the small open
reading frame was opposite to the 5'.fwdarw.3' orientation of
the mRNA from which these ESTs had been derived, it was
decided to use these sequences as the basis for a RT-PCR
homology cloning approach. In parallel, additional EST

sequences, that showed the same structure as the 4 ESTs
mentioned before were observed to appear in the public

domain databanks, e.g. accession nos: AI825876, AI8S88306,
Al422224, Al422225, AI469281, AA975272, AA494534,
AW006103, AIB27701, AI650385, AIR27898, AI934499
and AA422157. The RT-PCR reactions were carried out
using a reverse primer (IP11689; SEQ ID NO:7) designed on
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the EST cluster (within the area showing similarity to the
NEP/ECE family) and a degenerated forward primer
(IP11685; SEQ ID NO:8), centered on a conserved peptide
motif (VNA(EF,Y)Y) of the NEP/ECE family.

For the synthesis of cDNA 2 ug human lung total RNA
(Clontech #64023—1), 1 ul oligo(dT),,_,s (500 ug/ml) and 9
wl H,O were combined (final volume=12 pl), heated to 70°
C. for 10 minutes and then chilled on 1ce. 4 ul 5x first strand
bufter (250 mM Tris-HCI1 pH 8.3, 375 mM KCI, 15 mM
MgCl,), 2 ul 0.1 M DTT, 1 ul 10 mM dNTP mix and 1 pl
(200 U) Superscript™ II (Life Technologies) reverse tran-
scriptase were added. The mixture was incubated at 42° C.

for 50 minutes and the reaction was 1nactivated by heating
at 70° C. for 15 minutes.

The PCR reaction was performed mm a 50 ul volume

contaiming 1 ul of the cDNA synthesis reaction, 5 ul of
GeneAmp™ 10xPCR butiler (500 mM KCI, 100 mM Tris

pH 8.3, 15 mM MgCl,, 0.01% (w/v) gelatin; PE Biosys-
tems), 2 ul of 10 mM dNTP mix, 10 pmoles each of the
forward and reverse primers and 5 units AmpliTag™ poly-
merase (PE Biosystems). After an initial denaturation at 95°
C. for 5 min., PCR reaction tubes were cycled 40x as
follows: 1 min denaturation at 94° C., 1 min annealing at 60°
C. and 1 min extension at 72° C. PCR reaction products were
analyzed by agarose gel electrophoresis.

The IP11685/IP11689 RT-PCR reaction produced an
amplicon of .+-.600 base pairs (bp). The fragment was
purified from gel using the Qiaex-II™ purification kit
(Qiagen) and ligated into the pGEM™-T Easy plasmid
according to the procedure recommended by the supplier
(pGEM™.T Easy system, Promega). The recombinant plas-
mids were then used to transform competent £. coli SURE™
2 bacteria (Stratagene). Transtormed cells were plated on LB
agar plates containing ampicillin (100 ug/ml), IPTG (0.5
mM) and X-gal (350 ug/ml). Plasmid DNA was purified from
mini-cultures of individual colonies using the BioRobot™

9600 nucleic acid purification system (Qiagen).

DNA sequencing reactions were carried out on the puri-
fied plasmid DNA with the ABI Prism™ BigDye™ Termi-
nator Cycle Sequencing Ready Reaction kit (PE Biosys-
tems), using insert-flanking or internal primers. Plasmid
iserts were completely sequenced on both strands. Cycle
Sequencing reaction products were purified via EtOH/
NaOAc precipitation and analyzed on an ABI 377 automated

sequencer. The DNA sequence of the mnserts of recombinant
clones YCE14, YCE15 and YCE16 (derived from the

IP11685/IP11689 amplicon) extended the open reading
frame of the original EST cluster in the direction of the
N-terminus and further supported the hypothesis that this
open reading frame was derived from a novel member of the
NEP/ECE metalloprotease protein family (FIG. 2). This
upstream sequence thus deviated completely from the
upstream sequence present in the EST sequences. This novel
sequence 1s referred to within the context of the present
invention generally as “IGS5.”

Example 3b

Cloning of ¢cDNA Fragments Contaiming the Full Length
Coding Sequence of IGS5

In order to obtain additional IGS5 cDNA sequence
another round of RT-PCR reactions were carried out on
human lung RNA under the conditions described above
using the 1GSS specific reverse primer 1P12190 (SEQ 1D
NO:9) and a degenerated forward primer (IP12433; SEQ ID
NO:10), centered on a conserved peptide motif (LXXLX-

5

10

15

20

25

30

35

40

45

50

55

60

65

34

WMD) of the NEP/ECE protein family. The IP12190/12433
RT-PCR reaction produced an amplicon of .+-.600 bp that
was cloned 1nto the pGEM™-T Easy vector yielding clones
YCE19, YCE22 and YCE23. All clones were ftully
sequenced and allowed to extend the 1IGS5 open reading
frame further upstream (see FIG. 2).

To obtain cDNA clones that would cover the 5' end of the
IGS5 transcript, semi-nested 5'-RACE PCR reactions were
done on human heart Marathon-Ready™ cDNA using the
adaptor primer 1 (AP1: SEQ ID NO:11) provided with the
Marathon™ cDNA amplification kit (Clontech K1802—1) 1n
combination with IGS5 specific primers IP12189 (SEQ ID
NO:12) and IP12585 (SEQ ID NO13). PCR RACE reactions
were performed according to the instructions of the Mara-
thon-Ready™ cDNA user manual provided by Clontech.
RACE products were separated on agarose gel, visualized
with ethidium bromide and blotted onto Hybond™-N~
membranes (Amersham). Blots were prehybridized at 65° C.
for 2 h 1 modified Church buffer (0.5 M phosphate, 7%
SDS, 10 mM EDTA) and then hybridized overnight at 65°
C. in the same buffer containing 2x10° c¢pm/ml of the
>?P-labelled insert of clone YCE23. The YCE23 insert was
radiolabelled via random primed incorporation of (a->>P)
dCTP to a specific activity of >10° cpm/ug using the Prime-
It II™ kat (Stratagene) according to the mstructions provided
by the supplier. Hybridized blots were washed at high
stringency (2x30 min at room temperature 1n 2xSSC/0.1%
SDS followed by 2 washes of 40 min at 65° C. 1n 0.1xSSC,
0.1% SDS) and autoradiographed overnight. Hybridizing
fragments were purified from gel, cloned into the
pGEM™.-T Easy vector (yvielding clones YCE 59, YCE 64
and YCE 65) and sequenced as described above.

DNA sequences ol all isolated clones could be

The
assembled into a single contig that extended the open
reading frame of IGSS further upstream although no start of
translation codon was yet encountered. Primer IP11689 had
been designed on EST AI380811 and did not incorporate the
last 4 nucleotides before the stop codon present in the
aligned EST sequences. In order to generate an open reading
frame that terminated at this stop codon the last (consensus)
22 nucleotides of the aligned EST sequences were included
in the contig.

Several attempts to clone the still missing amino-terminal
part of the IGSS coding sequence via 3' RACE PCR exten-
s10n or via screening ol cDNA libraries failed. Therefore it
was tried to obtain genomic sequence information in the area
around and upstream of the 5' end of the preliminary 1GS5

contig. Approximately 550,000 plaques of a human genomic
DNA library, constructed i the lambda EMBL3 phage

vector (Clontech HL10677) were lifted onto Hybond™-N~
membranes. Membrane lifts were prehybridized at 65° C.
for 2 h 1n modified Church buffer and then hybridized
overnight at 65° C. in the same buffer containing 2x10°
cpn/ml of a ““P-labeled .+—. 150 bp EcoRI/EcoRII frag-
ment, located at the 5' end of clone YCES59. The cDNA probe
was radiolabelled via random primed incorporation of
(0.->*P)dCTP to a specific activity of >10” cpm/ug using the
Prime-It II kit™ (Stratagene) according to the instructions
provided by the supplier. Hybridized membranes were

washed at high stringency (2x30 min at room temperature in
2xSSC/0.1% SDS followed by 1 wash of 40 min at 65° C.

in 0.1xSSC/0.1% SDS) and autoradiographed. Hybridizing
plaques were subjected to a second round of screening and
pure single plaques were obtained. Recombinant phage
DNA was purified from infected liquid cultures using the
Qiagen™ Lambda Midi Kit ((Qiagen) and sequenced as
described above using flanking EMBL3 vector primers and
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IGS5 internal primers. From the insert of clone 1GS5/S1
approximately 5,000 nucleotides upstream of the 3' end of
the preliminary 1GSS contig were sequenced. Homology
searches of translated DNA databanks showed that this
5,000 bp fragment contamned a stretch of 78 bp which
encoded a peptide that was most similar (15 1dentical
residues over 25 aligned) to an alternatively spliced 69 bp
fragment 1n the mouse SEP sequence (GenBank accession
no AF1571035), which 1s a recently described novel member

of the NEP/ECE family (Ikeda et al. (1999) IBC 274:
32469-324777). This 78 bp human fragment was preceded by
and followed by putative consensus splice acceptor and
donor sites respectively but did not contain an “ATG” start
ol translation codon.

In order to obtain cDNA clones containing the amino-
terminal part of the 1GSS coding sequence, semi-nested 5’
RACE PCR reactions were carried out on human testis
Marathon-Ready™ cDNA (Clontech 7414-1) using the
adapter primer 1 (AP1: SEQ ID NO:11) provided with the
Marathon™ cDNA amplification kit (Clontech K1802—1) 1n
combination with IGS5 specific anti-sense primers 1P14,241
(SEQ ID NO:14) and 1P14242 (SEQ ID NO:15) which were
designed within the 78 bp genomic fragment described
above. PCR RACE reactions were performed according to
the instructions of the Marathon Ready™ cDNA user
manual provided by Clontech (reaction volume=25 ul).
RACE products were separated on agarose gel, visualised
with ethidium bromide and analyzed via Southern blot.

To generate a specific hybridizaton probe for the blotted
RACE products, a semi-homology PCR reaction was carried
out on the above obtained nested RACE products using the
reverse oligonucleotide primer 1IP14241 (SEQ ID NO:14)
and a degenerated forward primer (IP13798; SEQ ID
NO:16) which was centered on a peptide motif (GLMYV-
LLLL) within the transmembrane domain of the mouse SE
protein. The PCR reaction was performed 1 a 25 ul volume

contaiming 1 pl of the semi-nested 5' RACE PCR reaction
product, 2.5 ul of GeneAmp™ 10xPCR bufler (500 mM

KCl, 100 mM Trns pH 8.3, 15 mM MgCl,, 0.01% (w/v)
gelatin; PE Biosystems), 1 ul of 10 mM dNTP mix, 10
pmoles each of the forward and reverse primers and 2.5 units
AmpliTag-Gold™ polymerase (PE Biosystems). After an
initial denaturation at 95° C. for 10 min, PCR reaction tubes
were cycled 35x as follows: 1 min denaturation at 95° C., 30
seconds annealing at 50° C. and 30 seconds extension at 72°
C. PCR reaction products were analyzed via agarose gel
clectrophoresis. The semi-homology PCR reaction produced
an amplicon of .+-.110 base pairs. The Ifragment was
purified from gel using the Qiaex II™ purification kit
(Qiagen) and ligated 1nto the pGEM™-T plasmid according
to the procedure recommended by the supplier (pGEM™-T
system, Promega). The recombinant plasmids were then
used to transform competent L. coli SURE™ 2 bactena
(Stratagene). Transformed cells were plated on LB agar
plates containing ampicillin (100 pg/1), IPTG (0.5 mM) and
X-gal (50 ug/ml). Plasmid DNA was purified from mini-
cultures of individual colonies using the BioRobot™ 9600
nucleic acid purification system (Qiagen) and sequenced as
described above. The DNA sequence of the inserts of
recombinant clones YCE207, YCE212, YCE216, YCE217,
YCE218 and YCE219 could be assembled with the 78 bp
genomic fragment described above 1nto a single contig (see
FIG. 2).

Southern blots of the semi-nested 5' RACE PCR reaction
products were prehybridized at 65° C. for 1 h 1n modified
Church bufler and then hybridized overnight at 65° C. 1n the

same buffer containing 2x10° cpm/ml of the **P-labelled
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isert of clone YCE207. Hybridized blots were washed at
high stringency and autoradiographed. Hybridizing frag-
ments were purified from gel, cloned 1nto the pGEM™-T
vector (vielding clones YCE223, YCE224 and YCE226) and
sequenced as described above. The DNA sequences of these
clones could be assembled with the 78 bp genomic fragment
and with clones YCE207, YCE212, YCE216, YCE217,
YCE218 and YCE219 mto a single contig (FIG. 2). The
resulting contig contained an open reading frame which
started at an “ATG” initiation codon and encoded a protein
which showed high similarity with the N-terminal sequence
of the mouse SEP protein.

To obtain cDNA clones covering the amino-terminal part
of the IGS5 coding sequence and overlapping with clone
YCES9, PCR reactions were set up on human testis Mara-

thon-Ready™ cDNA (Clontech 7414-1) using a specific
forward primer (IP14335; SEQ ID NO:17) based on the 5
UTR sequence of IGS5S and a specific reverse primer
(IP14537; SEQ ID NO:18) located within YCES59. The PCR

reaction was performed 1 a 25 ul volume containing 2.5 ul
of human testis Marathon-Ready™ cDNA, 2.5 ul of Gene-

Amp™ 10xPCR bufler (500 mM KCI1, 100 mM Tris pH 8.3,
15 mM MgCl,, 0.01% (w/v) gelatin; PE Biosystems), 1 ul
of 10 mM dNTP mix, 10 pmoles each of the forward and

reverse primers and 2.5 units AmpliTag-Gold™ polymerase
(PE Biosystems). After an initial denaturation at 95° C. for
10 min., PCR reaction tubes were cycled 41x as follows: 1
min denaturation at 95° C., 1 min annealing at 53° C. and 1
min extension at 72° C. PCR reaction products were analy-
sed by agarose gel electrophoresis. The PCR reaction pro-
duced two amplicons of .+-.300 and 380 base pairs respec-
tively. The 300 bp and 380 bp fragments were purified from

gel, cloned mto the pGEM™L-T vector and sequenced as
described above. This yielded clones YCE231, YCE233 and
YCE235 (300 bp fragment) and YCE229 (380 bp fragment).

Assembly of the DNA sequences of all 1solated clones
showed the presence of two types of cDNA sequences, that
differed by the presence or absence of the 78 bp segment,
mititially identified within genomic clone 1GS5/5S1. These
two sequences likely onginate from alternatively spliced
RNA molecules. The longest transcript contains an open
reading frame of 2337 nucleotides (encoding a protein of
7'79 residues) whereas the shorter transcript contains an open
reading frame of 22359 nucleotides (encoding a protein of
753 residues). We refer to the coding sequence and protein
sequence of the long form as IGS5DNAI (shown in SEQ 1D
NO:3, 2340 bp including the stop codon tag) and
IGS5PROT1 (SEQ ID NO:4) respectively, whereas the
coding sequence and protein sequence of the shorter form
are referred to as IGS5DNAZ2 (shown 1in SEQ ID NO:5, 2262
bp including the stop codon tag) and IGSSPROT2 (SEQ ID
NO:6) respectively. Downstream of the postulated methion-
ine mnitiaton codon within IGS5DNAIT and IGSSDNA2 an
additional 1n-frame methionine codon 1s present at codon
position 10. Although we have opted for the first methionine
codon as being the initiaton codon some (or even exclusive)
initiation of translation at codon position 10 cannot be
excluded, since both methionines appear to be within an
equally favorable “Kozak™ initiation of translation context
(Kozak M., Gene (1999): 234: 187-208). Hydropathy analy-
s1s (Kyte I. et al., J. Mol. Biol. (1982) 157: 105-132; Klein
P. et al., Biochum. Biophys. Acta (1985) 815: 468-476) of
the IGS5PROT1 and IGS3PROT2 sequences showed the
presence of a single transmembrane domain between resi-
dues 22 to 350. This indicates that IGS5PROTI1 and
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IGS5PROT?2 are type 11 integral membrane proteins and thus
have a membrane topology similar to other members of the
NEP/ECE protein family.

TABLE 8

38

general, and in particular to the SEP and NEP family
members. From this structural alignment it 1s concluded that
the 1GS5 protein has the functionality of metalloproteases,

Overview of the oligonucleotide primers that were

used 1n Example 3.

SEQ ID NO:7 ITP11689: 5' -ACACGGCATCGCTCCTTG-3"
SEQ ID NO:8 TP11685: 5'-CCCCCTGGACGGTGRAA (C or T) GC
(A, C, G
or T) T
(A or T)
(C or T)
TA-3'
SEQ ID NO:9 IP12190: 5'-AATCCGTTCACGTTCTGTTCGTCTGCC-3"
SEQ ID NO:10 IP12433: 5'-CCTGGAGGAGCTG (A, C or G) (A, C or T)
(A, C, G
or T)
TGGATG
(A or G)
A-3'
SEQ ID NO:11 APl: 5'-CCATCCTAATACGACTCACTATAGGGC-3"
SEQ ID NO:12 IP12189: 5'-GTCCTTGCCACCCTCTGCCATCC=-3"
SEQ ID NO:13 TP12585: 5'-ACCACCCCCGCCCCGATGATCCAGAG-3"
SEQ ID NO:14 TP14241: 5"'-ACAGCCGGCTAGCAAGGCGTGGCAGCTG-3"
SEQ ID NO:15 TP14242: 5" -ACGACAGCCGGCTAGCAAGGCGTGGCAG-3"
SEQ ID NO:16 ITP13798:5'-GG (A, C, G or T) CT (C or G) ATGGT

(R, C, G or T) CT (C or G) CT (C or G)

CT (C or G) CT (C or G)-=3'

SEQ ID NO:17/ IP14535: 5' -CTCCTGAGTGAGCAAAGGTTCC-3"

SEQ ID NO:18 IP14537: 5'-GCAAACTGGTAGAAGTCGTCACAC-3'

EXAMPLE 4

40

Alignment of IGSS with Protein Sequences of Members of
the NEP/ECE Metalloprotease Family

For the 1GSS sequence cloned in example 3, homology
searches of up to date protein databanks and translated DNA 45
databanks were executed using the BLAST algorithm (Alts-
chul S. F. et al, Nucleic Acids Res. (1997) 25:3389-3402).
These searches showed that IGS5PROT1 was most similar
(76% 1dentities over 778 aligned residues) to mouse SEP
(GenBank accession no. AF13571035) and also showed 50
54-55% 1dentities over 696 aligned residues to mouse, rat
and human neutral endopeptidases (SW:NEP_MOUSE,
accession no. Q61391; SW:NEP_RAT, accession no.
PO7861; SW:NEP_HUMAN, accession no. P08473).
Homology searches of IGS5PROT2 showed that this 2
sequence was most similar (78% 1dentities over 752 aligned
residues) to mouse SEP.sup.o (GenBank accession no
AF157106). In analogy with the mouse SEP and SEP.sup.o
proteins 1t 1s to be expected that IGS5PROTI1 and
IGS5PROT2 represent the membrane-bound and soluble
torms of the IGSS protein respectively. This 1s corroborated
by the presence of dibasic residues (KRK) encoded at the 3
end of the the alternatively spliced 78 bp exon.

60

Thus, this alignment of the complete 1IGS5 protein 65
sequence with the other members of the NEP/ECE family
shows the relation of IGS5 to NEP/ECE metalloproteases 1n

which 1n turn are of interest in the context of several
dysfunctions, disorders or diseases 1n animals and humans.

EXAMPLE 5

RNA Expression Analysis of IGS5

IGS5 expression analysis on Human RNA Master Blot™.,
A solution of Express-Hyb™ (Clontech #8015-1) and
sheared salmon testis DNA was prepared as follows: 15 ml
of Express-Hyb was preheated at 50-60° C. 1.5 mg of
sheared salmon testis DNA was heated at 95° C. for 5
minutes and then quickly chilled on 1ce. The heat-denatured
sheared salmon testis DNA was mixed with the preheated
Express-Hyb™., The human RNA Master Blot™ (Clontech
#7770-1) was prehybridised 1n 10 ml of the solution pre-
pared above for 30 minutes with contiguous agitation at 65°
C. The °*P labelled YCE15 probe (labelled with Prime-it
II™ kit, Stratagene) was heat-denatured and added to the
remaining 5 ml of the Express-Hyb™ solution. Hybridisa-
tion was done overnight at 65° C. Washings were done in
2xSSC/1% SDS for 100 minutes (5x20 min.) at 65° C. Two
additional 20 minutes washes were performed i 200 ml
0.1xSSC/0.5% SDS at 55° C. Finally the Master Blot was
autoradiographed using X-ray film. Hybridization of the
IGS5 probe on the Master Blot™ showed expression 1n a
wide range of tissues, and 1n particular expression 1n testis,
small 1ntestine, prostate and stomach (FIG. 3).
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IGS5 Expression Analysis on Human Brain Multiple Tissue
Northern Blots II and IV (#7735-1 and #7769-1 respec-
tively).

An Express-Hyb™ solution (Clontech #8015-1) was pre-
heated at 68° C. The blot was prehybridised at 68° C. for 1
hour. 100 ug sheared salmon testis DNA was added to the
2P labelled YCE15 probe (labelled with Prime-it II™ Kkit,
Stratagene) and heat-denatured at 95° C. for 10 minutes. The
probe was added to the remaining 5 ml of the Express-
Hyb™ solution and hybridisation was done for 2 hours at
68° C. Washings were done 1 2xSSC/0.05% SDS for 40
minutes (2x20 min.) at RT. Two additional 20 minutes
washes were performed 1n 200 ml 0.1xSSC/0.1% SDS at
55° C. The blot was autoradiographed using X-ray film. This
Northern blot analysis showed a major hybridizing band of
+-.3 kb and a minor band of 5.5-6 kb in all tissues
imvestigated.

EXAMPLE 6

Expression and Purification of the His-Tagged Ectodomain

of Human 1GS35

The aim of the experiment was to produce soluble IGS35
protein using the baculoviral expression system. A recom-
binant baculovirus was constructed that expressed the His,-
tagged IGS5 ectodomain upon 1nfection of the S19 cell-line.
Soluble 1GSS protein was then purified from the culture
supernatant in a two step procedure involving lentil-lectin
and Zn-IMAC chromatography.

We fused the signal peptide of the pro-opiomelanocortin
precursor (POMC) to the His-tagged extracellular part of the
IGS5 coding sequence. As the enzymatically active site
(metalloprotease) of the protein 1s located at the C-terminal
end, we preferred to add the His-purification tag at the
N-terminus of the protein. Furthermore a Gly-Ser linker was
inserted between the POMC signal peptide and the 1GS5
ectodomain. The expressed 1GSS protein started at residue
60 of IGS5PROT2 (SEVC . . .) and thus comprised almost
the complete IGS5 ectodomain. The cloning strategy
involved a combination of synthetic oligonucleotide assem-
bly, overlap PCR and 3-points-ligation. This resulted in the
expression of a protein consisting of the POMC signal
(cleaved upon secretion), a Gly-Ser linker, a His6 peptide
and the IGSS5 extracellular domain.

Example 6a

Construction of the pAcSG2SOLhulGS5Hi1s6 Baculo Trans-
ter Vector
For the construction of the pAcSG2SOLhulGSS baculo
transier vector the following DNA fragments were gener-
ated:
1. The pAcSG2 vector (BD PharMingen) was Stul/Notl
digested. The 5327 bp fragment was extracted from

agarose gel using the QiaExIl extraction kit (Westburg)

and dissolved 1 30 ul 10 mM Tris-HCI1 pHS.5.

2. PGEMT clone YCE174 was assembled from clones
YCE15,YCE22, YCE64 and YCEG65 via a combination of
PCR and restriction digestion/ligation. Primer 1P13541,
which 1n contrast to IP11689 did contain the last 4
nucleotides of the 1GS5 coding sequence and the stop
codon, was used 1n this procedure (Table 9). YCE174

therefore contained almost the complete coding region of

the hulGS5 extracellular domain down to (and 1including)
the stop codon (FIG. 2). YCE174 was Xhol/Notl digested

resulting 1 a 3025 bp, a 1723 bp and a 448 bp fragment
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as shown by agarose gel electrophoresis. The 1723 bp
fragment, containing the coding region for the hulGS3

ectodomain, was extracted from gel (QiaexII, Qiagen) and
dissolved 1 20 ul 10 mM Tns-HCI pHS.3.

3. A synthetic nucleic acid fragment (180 bp) containing a
Stul recognition site at the 5' end, followed by the POMC
signal sequence, a Gly-Ser linker, a His6 tag and 65 bp of
the 3' end of the IGS5 ectodomain coding sequence was
assembled by combining the oligonucleotides 1P14163,
1P14114, 1IP14115, IP14116, 1IP14117, IP14118, 1P14119,
and IP14120, followed by overlap PCR with primers
IP14166 and IP14110 (Table 9; see also FIG. 4). The Stul
site present 1n the natural POMC signal peptide coding

sequence was removed by introducing a silent mutation
(IP14115, nucleotide 30 G.ftwdarw.A) at bp position 57.

TABLE 9

Overview of the oligonucleotide primers that were
used 1n Example 6.

IP14165: 5'-GACAAGGCCTATTATGCCGAGATCG
TGCTGCAGCCGCTCG-3"'

SEQ ID NO:19

5'-AAGGCCAGCAACAGGGCCCCCGAGC
GGCTGCAGCACGATC-3"

SEQ ID NO:20 IP14114:

5'=-GGGGCCCTGTTGCTGGCCTTGCTGC
TTCAAGCCTCCATGG-3"'

SEQ ID NO:21 IP14115:

5'-GTGAGAACCGCCACGCACTTCCATG
GAGGCTTGAAGCAGC-3'

SEQ ID NO:22 IP1411é6:

5'-AAGTGCGTGGCGGTTCTCACCATCA
CCACCATCACAGCGA-3'

SEQ ID NO:23 IP14117/:

5'-AGCCAGGGGTGGTGCAGACCTCGCT
GTGATGGTGGTGATG-3"'

SEQ ID NO:24 IP14115:

5'-GGTCTGCACCACCCCTGGCTGCGTG
ATAGCAGCTGCCAGG-3"

SEQ ID NO:25 TIP14119:

5'-GGGTCCATGTTCTGGAGGATCCTGG
CAGCTGCTATCACGC-3'

SEQ ID NO:26 IP14120:

SEQ ID NO:27 IP14166:5'-GACAAGGCCTATTATG-3"'

SEQ ID NO:28 IP14110:5'-GGGTCCATGTTCTG-3"'

SEQ ID NO:29 IP14111:5'-AGCGAGGTCTGCAC-3'

SEQ ID NO:30 IP14112:5'-GTAGATGATGTGCCG-3'

5'-GCACTAGTCTTGGCTACCACACGCG
GCATCGCTCCTTG-3"

SEQ ID NO:31 IP13541:

Assay bufler: 100 mM Tris pH 7.0, 250 mM NaCl. All test

compounds were dissolved in DMSO at 10 mM and were

further diluted with assay buffer.

Example 7b

Assay Procedure

A quantity of 70 ul of the assay bufler, of 10 ul enzyme
working solution and of 10 ul test compound solution were
mixed 1n an Eppendort vial and preincubated at 37° C. for
15 minutes. Then, 10 ul substrate stock solution was added
and the reaction mixture was incubated at 37° C. for 60
minutes to allow for enzymatic hydrolysis. Subsequently the
enzymatic reaction was terminated by heating at 95° C. for
5 minutes. After centrifugation (Heraeus Biofuge B, 3 min)
the supernatant was subjected to HPLC analysis.
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Example 7¢

HPIL.C Procedure

In order to separate the remaining substrate from the
cleavage products reversed phase HPLC technique was used
with a CC 125/4 Nucleosil 300/5 C, 4 RP column and a CC
8/4 Nucleosil 100/5 C,, precolumn (commercially available
from Macherey-Nagel, Duren, Germany). Thus, 60 ul of the
reaction samples obtained 1n Example 7b were 1njected 1nto
the HPL.C, and the column was eluted at a flow rate of 1
ml/min by applying the following gradient and solutions:

Solution A: 100% H,O + 0.5 M H;PO,, pH = 2.0
Solution B: 100% acetonitrile + 0.5 M H;PO,

0—2 min 20% B
2—6 min 20—-60% B
6—8 min 60% B
8—10 min 60—90% B
10—13 min 90% B
13—15 min 90—-100% B

Peptides were detected by absorbance at 214 nm and by
fluorescence with an excitation wavelength of 328 nm and
an emission wavelength of 393 nm.

Example 7d

Calculations

The increasing fluorescence signal of the HPLC-peak of
the peptide with the unquenched Mca-fluorophor after
hydrolysis was taken as the basis for any calculation. This
signal was compared for the samples with and without
inhibitor and % inhibition was calculated on basis of the
respective peak areas.

% 1thb: 1 00* (1 -4 inkfb/A SO I?"c}f)

All samples were run 1n duplicate and mean values were
used. A standard inhibitor (10 nM and 100 nM Phosphora-
midon) and a solvent control (0.1%) was added to each assay
run.

Example 7e

Results

With regard to the IGSS5 polypeptides of the present
invention the results of Example 7 show that these IGS5
metalloprotease polypeptides hydrolyze 1n vitro a variety of
vasoactive peptides known 1n the state of the art, in particu-
lar such as Big E'T-1, E'T-1, ANP and bradykinin. The results
of the hydrolysis assay in comparison to the activity of SEP
are shown 1n Table 10. From these results 1t 1s concluded that
IGSS5 may be particularly mnvolved 1n the metabolism of said
biologically active peptides.
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TABLE

10

Hydrolysis of vasoactive peptides by IGS5 polypeptides in

comparison to SEP (soluble secreted endopeptidase).

% Hydrolysis
by SEP (Emoto et al.)

% Hydrolysis
by IGS5 Polypeptides

Conditions: Conditions:

100 pg IGSS polypeptide; 10 ug SEP;
Vascoactive 0.5 uM substrate; 2 h, 0.5 uM substrate; 12 h,
Peptide 37° C. 37° C.
ANP 5 (RO*) =95
Bradykinin 100 (62%*) >95
Big ET-1 (7)%E 42
ET-1 30 92
Substance P n.d. >95
Angiotensin 1 n.d. >95
17 aa Big ET 41 n.d.

*500 pg IGSS polypeptide
¥¥10 nug IGSS polypeptide

*EFactivity was detected but could not be quantified due to problems with
the HPLC-detection

Furthermore, the results of the experiments with reference
compounds for inhibition of ECE- and/or NEP-activity
show that the activity of IGS3S metalloprotease polypeptides
of the present invention to convert the Big-ET-1 analogue 17
aa Big-ET 1s inhibited by phosphoramidon, a reference
compound for ECE/NEP-inhibition, but IGS5 1s not efli-
ciently inhibited by the NEP-inhibitor thiorphan. These
results are shown 1n Table 11. IGSS5 polypeptides are also not
inhibited by the selective ECE-inhibitor CGS-35066, a
potent and selective non-peptidic inhibitor of endothelin-
converting enzyme-1 with sustained duration of action. (De

Lombart et al., J. Med. Chem. 2000, Feb. 10;
43(3):488-504).

TABLE 11

Inhibition of IGS3 polypeptide’s activity to convert the Big-ET-1
analogue 17 aa Big-ET.

Inhibitor Compound IC5, nM
Phosphoramidon 18
Thiorphan >1000
CGS-35066 1300

The foregoing description and examples have been set
forth merely to 1llustrate the invention and are not intended
to be limiting. Since modifications of the described embodi-
ments incorporating the spirit and substance of the invention
may occur to persons skilled 1n the art, the invention should
be construed broadly to include all variations falling within
the scope of the appended claims and equivalents thereof.



<160>

<210>
<211>
<212>
<213>
<220>
<221>
<222>

<400>

tgc
Cvys
1

atg
Met

gga
Gly

agc
Ser

gtg
val
65

ag9g
Arg

ggc
Gly

gtg
vVal

gag
Glu

atc
Tle
145

atc
Tle

ttc
Phe

atg
Met

gac
Asp

aca
Thr
225

atc
Tle

acc
Thr

gac
Asp

ggc
Gly

atc
Tle
50

ctqg
Leu

acg
Thr

tct
Ser

gcg
Ala

Cg9g
Arg

130
gac

Asp

tac

aac
Asn

gtg
val

agc
Ser
210

cag
Gln

gcc
Ala

acc
Thr

ccqg
Pro

tgg
Trp

35

ttt
Phe

gag
Glu

ctg
Leu

cag
Gln

atg
Met
115

cag
Gln

ctc
Leu

ata
Tle

ggc
Gly

tca
Ser
195

tgc
Cys

ctqg
Leu

ttg
Leu

DNA

SEQUENCE :

cct
Pro

acc
Thr
20

ctqg

Leu

gac
Asp

aat
Asn

tac

cCcc
Pro
100

gac
Asp

ctqg
Leu

ttc
Phe

gac
Asp

ggc
Gly

180

gtg
val

ctg
Leu

gcc
Ala

tac

SEQ ID NO 1
LENGTH:
TYPE:
ORGANISM: Homo sapilens
FEATURE:
NAME/KEY: CDS
LOCATION:

2076

43

NUMBER OF SEQ ID NOS:

(1)..(2073)

1

ggc
Gly

5

acg
Thr

c99
Arg

gtc
Val

tcg
Ser

cgc
Arg
85

ctqg
Leu

agg
Arqg

gcg
Ala

atc
Tle

caqg
Gln
165

agc
Ser

gcc
Ala

gtg
val

aaqg

cac
His
245

tgc
Cvys

gaa
Glu

cgc
Arg

ctc
Leu

act
Thr
70

tcc
Ser

ctg
Leu

tgg
Trp

ctg
Leu

tgg
Trp

150

ccc
Pro

aac
Asn

acg
Thr

cag
Gln

gcc
Ala
230

¢99

gtg
val

ccqg
Pro

cac
His

cqgc
Arg
55

gcc
Ala

tgc
Cvys

gac
Asp

aac
Asn

atg
Met
135

aac
Asn

acc
Thr

¢99
Arg

ttg
Leu

gag
Glu
215

acg
Thr

atqg
Met

31

ata
Tle

tgt
Cys

gtg
vVal
40

gac
Asp

aaqg
Lys

atg
Met

atc
Tle

gagd
Glu
120

aac
Asn

gac
Asp

ttg
Leu

aaqg
Lys

ctg
Leu
200

gac
Asp

gta
Val

gga
Gly

gca
Ala

gac
Asp
25

atc
Tle

gag
Glu

gac
Asp

aac
Asn

ttg
Leu
105

acc
Thr

tca
Ser

gac
Asp

ggc
Gly

gtg
val
185

¢99
Arg

atg
Met

coc
Pro

ctg
Leu

gct
Ala
10

gac
Asp

cct
Pro

ctqg
Leu

c99
Arg

cag
Gln
90

gag
Glu

gta
Val

cag
Gln

cag
Gln

atg
Met
170

¢g9g
Arg

gag
Glu

atg
Met

cag
Gln

gag
Glu
250

gcc
Ala

ttc
Phe

gag
Glu

gag
Glu

ccqg
Pro
75

agt
Ser

gtg
vVal

gga
Gly

ttc
Phe

aac
Asn
155

ccc
Pro

gaa
Glu

gat
Asp

cag
Gln

gag
Glu
235

gag
Glu

SEQUENCE LISTING

agg
Arqg

tac

acc
Thr

gtc
Val
60

gct
Ala

gtg
val

gtg
val

ctc
Leu

aac
Asn
140

tcc
Ser

tcoc
Ser

gcc
Ala

gca
Ala

gtg
val
220

gag
Glu

ctqg
Leu

atc
Tle

cag
Gln

aac

Asn
45

atc
Tle

gtg
val

ata
Tle

gga
Gly

gag
Glu
125

a99
Arg

agc
Ser

cqga
Arg

tac

aac
Asn
205

ctg
Leu

aga
Arg

caa
Gln

ctc
Leu

ttt
Phe
30

tca
Ser

ctc
Leu

gag
Glu

gag
Glu

ggc
Gly

110

tgg
Trp

cgc
Arg

cgg
Arg

gag
Glu

ctg
Leu
190

ctg
Leu

gag
Glu

cac
His

agc
Ser

cag
Gln
15

gca
Ala

aga
Arg

aaa

aaqg
Lys

aaqg
Lys
95

tgg
Trp

gag
Glu

gtc
Val

cac
His

tac
Tyr
175

cag
Gln

ccc
Pro

ctg
Leu

gac
Asp

cag
Gln
255
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aac
Asn

tgc
Cys

tac

gcg
Ala

gcc
Ala
80

cga
Arg

ccqg
Pro

ctqg
Leu

ctc
Leu

atc
Tle
160

tac

ttc
Phe

agg
Arg

gag
Glu

gtc
Val
240

ttt
Phe

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768
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ggc
Gly

tct
Ser

atc
Ile

ag9g
Arg

305

ggt
Gly

gcg
Ala

ggc
Gly

agg
Arqg

gac
Asp
385

atg
Met

c99
Arg

cgc

ttt
Phe

ag9g
Arqg

465

gcg
Ala

cct
Pro

gcc
Ala

cac
His

atg
Met
545

gag
Glu

ctg
Leu

gtc
Val

CCC

Pro
290

acc
Thr

agc
Ser

ctg
Leu

tac
Tyr

gag
Glu
370

aag
Lys

gac
Asp

gag
Glu

ctqg
Leu

gag
Glu
450

aag
Lys

gtg
val

sfefe
Ala

ttg
Leu

ggc
Gly

530

gat
Asp

tgc
Cys

aaqg
Lys

aaa
Lys
275

tac

ata
Tle

cta
Leu

ttt
Phe

gtc
Val
355

gcg
Ala

gtg
Val

gag
Glu

cag
Gln

gac
Asp
435

aac
Asn

ctt
Leu

gtc
Val

999
Gly

aac

Asn
515

ttt
Phe

tgg
Trp

atg
Met

gga
Gly

260

atc
Ile

ctg
Leu

cag
Gln

agc
Ser

ggc
Gly

340

aac
Asn

ttc
Phe

cgg
Arqg

gag
Glu

atc
Tle
420

gag
Glu

Ser

cg9g
Arqg

aat
Asn

atc
Tle
500

ttt
Phe

gac
Asp

tgg
Trp

atc
Ile

ttt
Phe

aag
Lys

cag
Gln

aac
Asn

cag
Gln
325

aca
Thr

agc
Ser

cct
Pro

aca
Thr

toc
Ser
405

999
Gly

gadg
Glu

ctqg
Leu

gaa
Glu

gcg
Ala
485

ctc
Leu

gga
Gly

gac
Asp

agt
Ser

tac
Tyr
565

aac
Asn

ctg
Leu

aac
Asn

tac
Tyr
310

aga
Arg

atg
Met

aac
Asn

gga
Gly

gtg
vVal
390

aaqg
Lys

cac
His

tac

cag
Gln

aaqg
Lys
470

ttc
Phe

cag
Gln

ggc
Gly

aat
Asn

aac
Asn

550

cag
Gln

45

tgg
Trp

ctg
Leu

ctt

Leu
295

ctg
Leu

ttc
Phe

gtg
val

atg
Met

gac
Asp
375

ttt
Phe

aaqg
Lys

cct
Pro

tcc
Ser

aac

Asn
455

gtg
val

tac

ccc
Pro

att
Tle

ggc
Gly

535

ttc
Phe

tac

act
Thr

cca

Pro
280

gaa
Glu

gtc
Val

aaqg
Lys

gag
Glu

gag
Glu
360

agc
Ser

gtg
vVal

aaqg
Lys

gac
Asp

aat

Asn
440

ctc
Leu

gac
Asp

tcc
Ser

ccoc
Pro

999
Gly

520

cgg
Arg

tcc
Ser

ggc
Gly

ctg
Leu
265

gat
Asp

aac
Asn

tgg
Trp

gac
Asp

gag
Glu
345

aac
Asn

aaqg
Lys

gag
Glu

gcg
Ala

tac
Tyr
425

ctqg
Leu

aaqg
Lys

cca
Pro

cca
Pro

ttc
Phe
505

atg
Met

aac
Asn

acc
Thr

aac
Asn

ttc
Phe

gag
Glu

atc
Ile

cgc
Arg

aca
Thr
330

gtg
val

gcc
Ala

agc
Ser

acqg
Thr

cag
Gln
410

atc
Tle

aac
Asn

gtg
val

aat
Asn

aac

Asn
490

ttc
Phe

gtg
val

ttc
Phe

cag
Gln

tac
Tyr
570

ata
Tle

gaa
Glu

atc
Tle

ctqg
Leu
315

cga
Arqg

cgc
Arqg

gtg
Val

atg
Met

ctg
Leu
395

gag
Glu

ctg
Leu

ttc
Phe

ggc
Gly

ctc

Leu
475

cga
Arqg

agc
Ser

atc
Tle

gac
Asp

cac
His
555

tcc
Ser

—-continued

caa
Gln

gtg
Vval

gac
Asp
300

gtg
val

gtg
val

tgg
Trp

ggc
Gly

gtc
Val
380

gac
Asp

aaqg
Lys

gag
Glu

tca
Ser

gcc
Ala
460

tgg
Trp

aac
Asn

aaq

999
Gly

aaqg
Lys
540

ttc
Phe

tgg
Trp

act
Thr

gtg
Val
285

acc
Thr

ctg
Leu

aac
Asn

cgt
Arg

tcc
Ser
365

aga
Arg

gag
Glu

gcc
Ala

gag
Glu

gag
Glu
445

cag
Gln

atc
Tle

cag
Gln

gag
Glu

cac
His
525

aat
Asn

c99
Arg

gac
Asp

gtg
val
270

gtc
Val

tac

gac
Asp

tac

gaa
Glu
350

ctc
Leu

gaa
Glu

ctg
Leu

atg
Met

atg
Met
430

gac
Asp

c99
Arg

atc
Ile

att
Tle

cag
Gln
510

gag
Glu

ggc
Gly

gag
Glu

ctg
Leu

cta
Leu

tat

tca
Ser

cqgc
Arg

cqgc
Arg
335

tgt
Cys

tac

ctc
Leu

ggc
Gly

agc
Ser
415

aac
Asn

ctqg
Leu

agc
Ser

999
Gly

gta
Val
495

cca
Pro

atc
Tle

aac
Asn

cag
Gln

gca
Ala
575
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tcc
Ser

ggc
Gly

gcc
Ala

att
Tle
320

aaqg
Lys

gtg
val

gtc
Val

att
Tle

tgg
Trp

400

atc
Tle

agg
Arg

tac

ctc
Leu

gcg
Ala
480

ttc
Phe

cag
Gln

acg
Thr

atg
Met

tca
Ser

560

gac
Asp

816

864

912

960

1008

1056

1104

1152

1200

1248

1256

1344

1352

1440

1488

1536

1584

1632

1680

1728

46



gaa
Glu

aac
Asn

gag
Glu

cag
Gln
625

CCC

Pro

aaq

acg
Thr

ofele

cag
Gln

gga
Gly

ggt
Gly

610

ctc
Leu

gag
Glu

tac

ttc
Phe

gtg
val
690

aac
Asn

999
Gly

595

ggc
Gly

ttc
Phe

ttc
Phe

agg
Arg

cac
His
675

tgg
Trp

gtg
val
580

gtg
val

aaqg
Lys

ttc
Phe

gcc
Ala

gta
Val
660

Cys

tag

aac
Asn

¢99
Arg

gac
Asp

atc
Tle

atc
ITle
645

ctqg
Leu

gcc
Ala

gga
Gly

caa
Gln

cag
Gln

aac

Asn
630

caa
Gln

999
Gly

c99g
Arg

47

ttc
Phe

gcc
Ala

cag
Gln
615

tac

tcoc
Ser

tcg
Ser

ggc
Gly

aac
Asn

tat
Tyr
600

ctg
Leu

gcc
Ala

atc
Ile

ctg
Leu

acc
Thr
680

acc
Thr
585

aaqg
Lys

ccc
Pro

cag
Gln

aaqg
Lys

cag
Gln
665

coc
Pro

ctt
Leu

gcc
Ala

ggc
Gly

gtg
val

aca
Thr
650

aac
Asn

atg
Met

999
Gly

tac
Tyr

ctqg
Leu

tgg
Trp

635

gac
Asp

ctg
Leu

cac
His

—-continued

gaa
Glu

ctc
Leu

gat
Asp
620

tgc

gtc
Val

gcc
Ala

ccc
Pro

aac
Asn

aaqg
Lys
605

ctc
Leu

999
Gly

cac
His

gcc
Ala

aaqg
Lys
685

att
Tle
590

tgg
Trp

acc
Thr

tcc
Ser

Ser

ttc
Phe
670

gag
Glu

gct
Ala

atg
Met

cat
His

tac

CCcC

Pro
655

gca
Ala

cga
Arg

Us 7,189,525 B2

gac
Asp

gca
Ala

gag
Glu

c99
Arg

640

ctqg
Leu

gac
Asp

tgc
Cys

1776

1824

1872

1920

1968

2016

2064

2076
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<210>
<211>
<212>
<213>

SEQ ID NO 2
LENGTH: 6°91
TYPE: PRT
ORGANISM: Homo saplens

<400> SEQUENCE: 2

Cys Thr Thr Pro

1

Met

Gly

Ser

vVal

65

Gly

val

Glu

Ile

145

Tle

Phe

Met

Asp

Gly

Tle

50

Leu

Thr

Ser

Ala

Arg

130

Asp

Asn

val

Pro

Trp

35

Phe

Glu

Leu

Gln

Met

115

Gln

Leu

Tle

Gly

Ser
195

Thr
20

Leu

Asp

Asn

Pro
100

Asp

Leu

Phe

Asp

Gly

180

Val

Gly

5

Thr

Arg

val

Ser

Arg

85

Leu

Ala
Tle
Gln
165

Ser

Ala

Glu

Arg

Leu

Thr

70

Ser

Leu

Trp

Leu

Trp

150

Pro

Asn

Thr

val

Pro

His

Arg

55

Ala

Asp

Asn

Met

135

Asn

Thr

Leu

Tle

val
40

Asp

Met

Ile

Glu

120

Asn

Asp

Leu

Leu
200

Ala

Asp

25

Tle

Glu

Asp

Asn

Leu

105

Thr

Ser

Asp

Gly

val

185

Arqg

Ala

10

Asp

Pro

Leu

Arg

Gln

90

Glu

val

Gln

Gln

Met

170

Glu

Ala

Phe

Glu

Glu

Pro

75

Ser

Val

Gly

Phe

Asn

155

Pro

Glu

Asp

Arg

Thr

val

60

Ala

val

val

Leu

Asn

140

Ser

Ser

Ala

Ala

Tle

Gln

Asn

45

Tle

Val

Tle

Gly

Glu

125

Arg

Ser

Asn
205

Leu

Phe

30

Ser

Leu

Glu

Glu

Gly

110

Trp

Arg

Arg

Glu

Leu

190

Leu

Gln
15
Ala

Arg

Lys

95

Trp

Glu

val

His

Tyr

175

Gln

Pro

Asn

Ala

Ala

80

Pro

Leu

Leu

Tle
160



Asp

Thr

225

Ile

Gly

Ser

Tle

Arg

305

Gly

Ala

Gly

Asp
385

Met

Phe

Arqg

465

Ala

Pro

Ala

His

Met

545

Glu

Glu

Asn

Glu

Ser

210

Gln

Ala

Leu

val

Pro

290

Thr

Ser

Leu

Tyr

Glu

370

Asp

Glu

Leu

Glu

450

val

Ala

Leu

Gly

530

Asp

Gln

Gly

Gly
610

Leu

Leu

Lys

275

Tle

Leu

Phe

val

355

Ala

vVal

Glu

Gln

Asp

435

Asn

Leu

Val

Gly

Asn

515

Phe

Trp

Met

Asn

Gly

595

Gly

Leu

Ala

Gly
260

Tle

Leu

Gln

Ser

Gly

340

Asn

Phe

Arqg

Glu

Tle

420

Glu

Ser

Asn

Ile
500

Phe

Asp

Trp

Tle

val

580

val

val

His
245

Phe

Gln

Asn

Gln

325

Thr

Ser

Pro

Thr

Ser

405

Gly

Glu

Leu

Glu

Ala

485

Leu

Gly

Ser

Tyr
565

Asn

Gln

Ala

230

Arg

Asn

Leu

Asn

Tyr

310

Arg

Met

Asn

Gly

val

390

His

Gln

Lys

470

Phe

Gln

Gly

Asn

Asn

550

Gln

Gly

Gln

Gln

49

Glu
215
Thr
Met
Trp
Leu
Leu
295
Leu
Phe
val
Met
Asp

375

Phe

Pro
Ser
Asn

455

val

Pro
Tle
Gly

535

Phe

Phe
Ala

Gln
615

Asp

vVal

Gly

Thr

Pro

280

Glu

vVal

Glu
Glu
360

Ser

val

Asp

Asn

440

Leu

Asp

Ser

Pro

Gly

520

Ser

Gly

Asn

Tyr

600

Leu

Met

Pro

Leu

Leu

265

Asn

Trp

Asp

Glu

345

Asn

Glu

Ala

Tyr

425

Leu

Pro

Pro

Phe

505

Met

Asn

Thr

Asn

Thr

585

Pro

Met

Gln

Glu

250

Phe

Glu

Tle

Arg

Thr

330

val

Ala

Ser

Thr

Gln

410

Tle

Asn

vVal

Asn

Asn

490

Phe

val

Phe

Gln

Tyr

570

Leu

Ala

Gly

Gln

Glu

235

Glu

Tle

Glu

Tle

Leu

315

Arqg

Arqg

vVal

Met

Leu

395

Glu

Leu

Phe

Gly

Leu

475

Arqg

Ser

Tle

Asp

His

555

Ser

Gly

Tyr

Leu

—-continued

val

220

Glu

Leu

Gln

val

Asp

300

val

val

Trp

Gly

Val

380

Asp

Glu

Ser

Ala

460

Trp

Asn

Gly

Lys

540

Phe

Trp

Glu

Leu

Asp
620

Leu

Arg

Gln

Thr

val

285

Thr

Leu

Asn

Ser

365

Glu

Ala

Glu

Glu

445

Gln

Tle

Gln

Glu

His

525

Asn

Arg

Asp

Asn

Lys

605

Leu

Glu

His

Ser

val

270

val

Glu

350

Leu

Glu

Leu

Met

Met
430

Asp

Tle

Tle

Gln

510

Glu

Gly

Glu

Leu

Ile

590

Trp

Thr

Leu

Asp

Gln

255

Leu

Ser

Arg

Arg
335

Leu

Gly

Ser

415

Asn

Leu

Ser

Gly

vVal

495

Pro

Tle

Asn

Gln

Ala

575

Ala

Met

His

Us 7,189,525 B2

Glu

vVal

240

Phe

Ser

Gly

Ala

Tle

320

val

val

ITle

Trp

400

Ile

Leu

Ala

480

Phe

Gln

Thr

Met

Ser

560

Asp

Asp

Ala

Glu

50



Gln
625

Pro

<210>
<211>
<212>
<213>
<220>
<221>
<222>

<400>

atg
Met
1

gca
Ala

ctqg
Leu

gac
Asp

tta
Leu
65

gag
Glu

gca
Ala

gac
Asp

atc
Tle

gag
Glu
145

gac
Asp

aac
Asn

ttg
Leu

acc

Leu

Glu

Phe

val
690

999
Gly

999
Gly

ctg
Leu

cgc
Arg
50

caqg
Gln

gcc
Ala

gct
Ala

gac
Asp

cCct

Pro
130

ctqg
Leu

cg99
Arg

cag
Gln

gag
Glu

Phe

Phe

His
675

Trp

aag
Lys

cag
Gln

ctqg
Leu
35

aga
Arg

gag
Glu

caa
Gln

gcc
Ala

ttc
Phe
115

gag
Glu

gag
Glu

ccqg
Pro

agt
Ser

gtg
val
195

gga

Phe

Ala

val
660

SEQUENCE :

tcc
Ser

aaqg
Lys
20

gtg
val

999
Gly

gag
Glu

gag
Glu

Qg9
Arg

100

tac

acc
Thr

gtc
Val

gct
Ala

gtg
val
180

gtg
val

ctc

Tle

ITle
645

Leu

Ala

SEQ ID NO 3
LENGTH:
TYPE :
ORGANISM:
FEATURE:

NAME /KEY s
LOCATION:

2340
DNA
Homo sapiens

CDS

Asn
630
Gln

Gly

Arg

51

Ser

Ser

Gly

(1)..(2337)

3

gaa
Glu

cgc
Arqg

acc
Thr

aaqg
Lys

ag9g
Arg

gtg
val
85

atc

Tle

cag
Gln

aac
Asn

atc
Tle

gtg
val
165

ata
Tle

gga
Gly

gag

ggc
Gly

ccqg
Pro

gct
Ala

cag
Gln

acc
Thr
70

agc
Ser

ctc
Leu

ttt
Phe

tca
Ser

ctc

Leu
150

gag
Glu

gag
Glu

ggc
Gly

cCcc
Pro

999
Gly

gcc
Ala

ctqg
Leu
55

ttt
Phe

gag
Glu

cag
Gln

gca
Ala

aga
Arg
135

aaa

aaqg
Lys

aaqg
Lys

tgg
Trp

gag

Ala

Tle

Leu

Thr
680

gtg
val

ttc
Phe

ctqg
Leu
40

cca

Pro

gta
Val

gtc
Val

aac
Asn

tgc
Cys
120

tac

gcg
Ala

gcc
Ala

cga
Arg

ccqg
Pro
200

ctqg

Gln

Gln
665

Pro

999
Gly

ctqg
Leu
25

gtg
val

cgc
Arqg

aaa

tgc
Cys

atg
Met
105

gga
Gly

agc
Ser

gtg
val

agy9g
Arqg

ggc
Gly

185

gtg
val

gag

val
Thr
650

Asn

Met

atg
Met
10

gag
Glu

gcc
Ala

ctt
Leu

cga
Arg

acc
Thr
90

gac
Asp

ggc
Gly

atc
Tle

ctqg
Leu

acq
Thr
170

tct
Ser

gcg
Ala

¢gg

Trp
635

Asp

Leu

His

gtg
vVal

999
Gly

ttg
Leu

gct
Ala

aaa
Lys
75

acc

Thr

ccqg
Pro

tgg
Trp

ttt
Phe

gag
Glu
155

ctqg
Leu

cag
Gln

atg
Met

cagqg

—-continued

Cys

Vval

Ala

Pro

gag
Glu

999
Gly

ggt
Gly

agc
Ser
60

ccc
Pro

cct
Pro

acc
Thr

ctg
Leu

gac
Asp
140

aat

Asn

tac

ccc
Pro

gac
Asp

ctg

Gly Ser Tyr

His

Ala

Lys
685

agc
Ser

ctg
Leu

gtc
Val
45

c99
Arg

cqga
Arg

ggc
Gly

acqg
Thr

c99g
Arg

125

gtc
Val

tcg
Ser

cqgc
Arg

ctg
Leu

agg
Arg

205

gcg

Ser

Phe
670

Glu

gct
Ala

ctqg
Leu
30

ctc
Leu

ctg
Leu

999
Gly

tgc
Cys

gaa
Glu
110

cgc
Arqg

ctc
Leu

act
Thr

tcc
Ser

ctg
Leu
190

tgg
Trp

ctg

Pro
655

Ala

Arg

ggc
Gly

15
ctg

Leu

tac

tgc
Cys

atc
Tle

gtg
val
95

ccqg

Pro

cac
His

cqgc
Arg

gcc
Ala

tgc
Cys
175

gac
Asp

aac
Asn

atg

Us 7,189,525 B2

Arg
640

Leu

Asp

cgt
Arg

ctqg
Leu

gcc
Ala

ttc
Phe

cca
Pro

80
ata

Tle

tgt
Cys

gtg
Val

gac
Asp

aaqg
Lys
160

atg
Met

atc
Tle

gag
Glu

aac

48

96

144

192

240

288

336

384

432

480

528

576

624

672

52



Thr

tca
Ser

225

gac
Asp

ggc
Gly

gtg
val

c99g
Arqg

atg
Met
305

ccc
Pro

ctqg
Leu

ctg
Leu

gat
Asp

aac
Asn
385

tgg
Trp

gac
Asp

gag
Glu

aac
Asn

aag
Lys
465

gag
Glu

gcg
Ala

tac

val
210

caqg
Gln

cag
Gln

atg
Met

c99
Arg

gag
Glu
290

atg
Met

cag
Gln

gag
Glu

ttc
Phe

gag
Glu
370

atc
Ile

cgc
Arg

aca
Thr

gtg
val

gcc
Ala
450

agc
Ser

acg
Thr

cag
Gln

atc
Tle

Gly

ttc
Phe

aac
Asn

ccc
Pro

gaa
Glu
275

gat
Asp

cag
Gln

gag
Glu

gag
Glu

ata
Tle
355

gaa
Glu

atc
Ile

ctqg
Leu

cga
Arg

cgc
Arg
435

gtg
vVal

atg
Met

ctg
Leu

gag
Glu

ctg
Leu
515

Leu

aac
Asn

tcc
Ser

tcc
Ser

260

gcc
Ala

gca
Ala

gtg
vVal

gag
Glu

ctqg
Leu
340

caa
Gln

gtg
val

gac
Asp

gtg
val

gtg
val
420

tgg
Trp

ggc
Gly

gtc
Val

gac
Asp

aaqg
Lys
500

gag
Glu

Glu

ag99g
Arg

agc
Ser
245

cga
Arg

tac

aac
Asn

ctqg
Leu

aga
Arg
325

caa
Gln

act
Thr

gtg
val

acc
Thr

ctqg
Leu
405

aac
Asn

cgt
Arg

tcc
Ser

aga
Arqg

gag
Glu
485

gcc
Ala

gag
Glu

Trp

cqgc
Arg
230

¢g9
Arg

gag
Glu

ctg
Leu

ctqg
Leu

gag
Glu
310

cac
His

agc
Ser

gtg
val

gtc
Val

tac
Tyr
390

gac

Asp

tac

gaa
Glu

ctc
Leu

gaa
Glu
470

ctqg
Leu

atg
Met

atg
Met

53

Glu
215

gtc
Val

cac
His

tac

cag
Gln

CCC

Pro
295

ctg
Leu

gac
Asp

cag
Gln

cta
Leu

tat
Tyr
375

tCca
Ser

cqgc
Arg

cqgc
Arg

tgt
Cvys

tac
Tyr
455

ctc
Leu

ggc
Gly

agc
Ser

aac
Asn

Leu

ctc
Leu

atc
Tle

tac

ttc
Phe
280

agg
Arqg

gag
Glu

gtc
Val

ttt
Phe

tcc
Ser

360

ggc
Gly

gcc
Ala

att
Tle

aaqg
Lys

gtg
vVal
440

gtc
Val

att
Tle

tgg
Trp

atc
Tle

agg
Arg

520

Glu

atc
Tle

atc
Tle

ttc
Phe
265

atg
Met

gac
Asp

aca
Thr

atc
Tle

ggc
Gly

345

tct
Ser

atc
Tle

agg
Arqg

ggt
Gly

gcg
Ala
425

ggc
Gly

agg
Arqg

gac
Asp

atg
Met

cg9g
Arqg

505

cgc
Arqg

gac
Asp

tac
Tyr
250

aac
Asn

gtg
val

agc
Ser

cag
Gln

gcc
Ala
330

ctqg
Leu

gtc
Val

ccc
Pro

acc
Thr

agc
Ser
410

ctqg
Leu

tac

gag
Glu

aag
Lys

gac
Asp
490

gag
Glu

ctqg
Leu

Gln

ctc
Leu

235

ata
Tle

ggc
Gly

tca
Ser

tgc
Cys

ctqg
Leu
315

ttg
Leu

aaqg
Lys

ata
Tle
395

cta
Leu

ttt
Phe

gtc
Val

gcg
Ala

gtg
vVal
475

gag
Glu

cag
Gln

gac
Asp

—-continued

Leu
220

ttc
Phe

gac
Asp

ggc
Gly

gtg
val

ctg
Leu
300

gcc
Ala

tac

gg9a
Gly

atc
Tle

ctg
Leu
380

cag
Gln

agc
Ser

ggc
Gly

aac
Asn

ttc
Phe
460

c99
Arqg

gag
Glu

atc
Tle

gag
Glu

Ala Leu Met

atc
Tle

cag
Gln

agc
Ser

gcc
Ala
285

gtg
Val

aaqg
Lys

cac
His

ttt
Phe

aaqg
Lys
365

cag
Gln

aac
Asn

cag
Gln

aca
Thr

agc
Ser
445

cct
Pro

aca
Thr

toc
Ser

999
Gly

gag
Glu
525

tgg
Trp

ccc
Pro

aac
Asn

270

acg
Thr

cag
Gln

gcc
Ala

cgg
Arg

aac
Asn

350
ctg

Leu

aac
Asn

tac

aga
Arg

atg
Met
430

aac
Asn

gga
Gly

gtg
val

aaqg
Lys

cac
His
510

tac

aac
Asn

acc
Thr
255

cgg
Arg

ttg
Leu

gag
Glu

acg
Thr

atg
Met
335

tgg
Trp

ctg
Leu

ctt
Leu

ctg
Leu

ttc
Phe
415

gtg
vVal

atg
Met

gac
Asp

ttt
Phe

aaqg
Lys
495

cct
Pro

tcce
Ser
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Asn

gac
Asp
240

ttg
Leu

aaqg
Lys

ctqg
Leu

gac
Asp

gta
Val
320

gga
Gly

act
Thr

cca
Pro

gaa
Glu

gtc
Val
400

aaqg
Lys

gag
Glu

gadg
Glu

agc
Ser

gtg
val
480

aag
Lys

gac
Asp

aat
Asn

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1256

1344

1352

1440

1488

1536

1584

54



ctg
Leu

aaqg
Lys
545

cca

Pro

cca
Pro

ttc
Phe

atg
Met

aac
Asn
625

acc
Thr

aac
Asn

acc
Thr

aaqg

CCC

Pro
705

cag
Gln

aaqg

cag
Gln

ccc
Pro

<210>
<211>
<212>
<213>

<400>

aac
Asn

530

gtg
val

aat
Asn

aac
Asn

ttc
Phe

gtg
val
610

ttc
Phe

cag
Gln

tac

ctt
Leu

gcc
Ala
690

ggc
Gly

gtg
val

aca
Thr

aac
Asn

atg
Met
770

ttc
Phe

ggc
Gly

ctc
Leu

cga
Arg

agc
Ser
595

atc
Tle

gac
Asp

cac
His

tcc
Ser

999
Gly

675

tac

ctg
Leu

tgg
Trp

gac
Asp

ctg
Leu
755

cac
His

tca
Ser

gcc
Ala

tgg
Trp

aac
Asn
580

aaqg
Lys

999
Gly

aaqg
Lys

ttc
Phe

tgg
Trp

660
gaa

Glu

ctc
Leu

gat
Asp

tgc
Cys

gtc
Val
740

gcc
Ala

ccc
Pro

PRT

SEQUENCE :

gag
Glu

cag
Gln

atc
Ile
565

cag
Gln

gag
Glu

cac
His

aat
Asn

c99
Arqg

645

gac
Asp

aac
Asn

aaqg

ctc
Leu

999
Gly

725

cac
His

gcc
Ala

aaqg

SEQ ID NO 4
LENGTH:
TYPE :

ORGANISM: Homo saplens

779

4

gac
Asp

c9g9
Arg

550

atc
Ile

att
Tle

cag
Gln

gag
Glu

ggc
Gly

630

gag
Glu

ctqg
Leu

att
Tle

tgg
Trp

acc
Thr
710

tcc
Ser

agt
Ser

ttc
Phe

gag
Glu

3

ctg
Leu
535

agc
Ser

999
Gly

gta
Val

cca
Pro

atc
Tle
615

aac
Asn

cag
Gln

gca
Ala

gct
Ala

atqg
Met
695

cat
His

tac

ccc
Pro

gca
Ala

cqga
Arg
775

tac

ctc
Leu

gcgd
Ala

ttc
Phe

cag
Gln
600

acqg
Thr

atg
Met

tca
Ser

gac
Asp

gac
Asp
680

gca
Ala

gag
Glu

c99
Arg

ctg
Leu

gac
Asp
760

tgc
Cys

ttt
Phe

agg
Arqg

gcg
Ala

cct
Pro
585

gcc
Ala

cac
His

atg
Met

gag
Glu

gaa
Glu
665

aac
Asn

gag
Glu

caqg
Gln

ccc
Pro

aaqg
Lys
745

acqg
Thr

cgc
Arqg

gag
Glu

aaqg
Lys

gtg
val
570

gcc
Ala

ttg
Leu

ggc
Gly

gat
Asp

tgc
Cys
650

cag
Gln

gga
Gly

ggt
Gly

ctc
Leu

gag
Glu
730

tac

ttc
Phe

gtg
val

aac
Asn

ctt

Leu
555

gtc
Val

999
Gly

aac
Asn

ttt
Phe

tgg
Trp

635

atg
Met

aac
Asn

999
Gly

ggc
Gly

ttc
Phe
715

ttc
Phe

agg
Arqg

cac
His

tgg
Trp

—-continued

agt
Ser
540

¢99
Arqg

aat
Asn

atc
Tle

ttt
Phe

gac
Asp
620

tgg
Trp

atc
Tle

gtg
Val

gtg
val

aaqg
Lys
700
ttc
Phe

gcc
Ala

gta
Val

tgt

tag

ctg
Leu

gaa
Glu

gcg
Ala

ctc
Leu

gga
Gly

605

gac
Asp

agt
Ser

tac

aac
Asn

c99
Arg

685

gac
Asp

atc
Tle

atc
Tle

ctg
Leu

gcc
Ala
765

cag
Gln

aaqg
Lys

ttc
Phe

cag
Gln
590

ggc
Gly

aat
Asn

aac
Asn

cag
Gln

gga
Gly

670

caa
Gln

cag
Gln

aac
Asn

caa
Gln

999
Gly

750

cg9g
Arg

Met Gly Lys Ser Glu Gly Pro Val Gly Met Val Glu Ser Ala

1

5

10

Ala Gly Gln Lys Arg Pro Gly Phe Leu Glu Gly Gly Leu Leu

20

25

30

Leu Leu Leu Val Thr Ala Ala Leu Val Ala Leu Gly Val Leu

aac
Asn

gtg
vVal

tac
Tyr
575

CCccC

Pro

att
Tle

ggc
Gly

ttc
Phe

tac
Tyr
655
ttc
Phe

gcc
Ala

cag
Gln

tac

tcc
Ser
735

tcg
sSer

ggc
Gly

Gly
15

Leu

Tyr

Us 7,189,525 B2

ctc
Leu

gac
Asp
560
tcc

Ser

ccc
Pro

999
Gly

¢99
Arg

tcc
Ser
640

ggc
Gly

aac
Asn

tat

ctqg
Leu

gcc
Ala
720

atc

Tle

ctg
Leu

acc
Thr

Arg

Leu

Ala

1632

1680

1728

1776

1824

1872

1920

1968

2016

2064

2112

2160

2208

2256

2304

2340

56



Asp

Leu

65

Glu

Ala

Asp

Tle

Glu

145

Asp

Asn

Leu

Thr

Ser

225

Asp

Gly

vVal

Arg

Met

305

Pro

Leu

Leu

Asp

Asn

385

Trp

Asp

Glu

Asn

Arg

50

Gln

Ala

Ala

Asp

Pro

130

Leu

Arg

Gln

Glu

val

210

Gln

Gln

Met

Glu

290

Met

Gln

Glu

Phe

Glu

370

Tle

Arg

Thr

val

Ala
450

35

Glu

Gln

Ala

Phe

115

Glu

Glu

Pro

Ser

val

195

Gly

Phe

Asn

Pro

Glu

275

Asp

Gln

Glu

Glu

Ile

355

Glu

Tle

Leu

Arg

Arg

435

Val

Gly

Glu

Glu

Arqg

100

Thr

Val

Ala

val

180

val

Leu

Asn

Ser

Ser

260

Ala

Ala

val

Glu

Leu

340

Gln

val

Asp

val

val

420

Trp

Gly

Arg

val

85

Tle

Gln

Asn

Ile

val

165

Tle

Gly

Glu

Arg

Ser

245

Arg

Asn

Leu

Arqg

325

Gln

Thr

val

Thr

Leu

405

Asn

Ser

Gln

Thr

70

Ser

Leu

Phe

Ser

Leu

150

Glu

Glu

Gly

Trp

Arg

230

Arg

Glu

Leu

Leu

Glu

310

His

Ser

val

val

Tyr

390

Asp

Glu

Leu

S7

Leu

55
Phe
Glu
Gln

Ala

Arg
135

Trp
Glu
215

val

His

Gln
Pro
295
Leu
Asp
Gln
Leu
Tyr
375

Ser

Arg

Tyr
455

40

Pro

vVal

vVal

Asn

Cvys

120

Tyr

Ala

Ala

Arg

Pro

200

Leu

Leu

Tle

Tyr

Phe

280

Glu

vVal

Phe

Ser

360

Gly

Ala

Ile

val
440

vVal

Arg

Met

105

Gly

Ser

vVal

Arqg

Gly

185

val

Glu

Ile

Tle

Phe

265

Met

Asp

Thr

Ile

Gly

345

Ser

Tle

Arqg

Gly

Ala
425

Gly

Leu

Arg

Thr
90

Asp

Gly

Tle

Leu

Thr

170

Ser

Ala

Tyr
250

Asn

val

Ser

Gln

Ala

330

Leu

vVal

Pro

Thr

Ser

410

Leu

Glu

Ala

Lys

75

Thr

Pro

Trp

Phe

Glu

155

Leu

Gln

Met

Gln

Leu

235

Tle

Gly

Ser

Leu
315

Leu

Tyr

Tle

395

Leu

Phe

Val

Ala

—-continued

Ser

60

Pro

Pro

Thr

Leu

Asp

140

Asn

Pro

Asp

Leu

220

Phe

Asp

Gly

Val

Leu

300

Ala

Gly

Ile

Leu

380

Gln

Ser

Gly

Asn

Phe
460

45

Arg

Arg

Gly

Thr

Arg

125

val

Ser

Arg

Leu

Arg

205

Ala

Ile

Gln

Ser

Ala

285

val

His

Phe

Lys
365

Gln

Asn

Gln

Thr

Ser

445

Pro

Leu

Gly

Glu

110

Leu

Thr

Ser

Leu

190

Trp

Leu

Trp

Pro

Asn

270

Thr

Gln

Ala

Arqg

Asn

350

Leu

Asn

Arg

Met
430

Asn

Gly

Ile

val

95

Pro

His

Arg

Ala

Cys

175

Asp

Asn

Met

Asn

Thr

255

Arg

Leu

Glu

Thr

Met

335

Trp

Leu

Leu

Leu

Phe

415

val

Met

Asp

Us 7,189,525 B2

Phe
Pro
80

Tle

val

Asp

Lys

160

Met

Tle

Glu

Asn

Asp

240

Leu

Leu

Asp

vVal

320

Gly

Thr

Pro

Glu

val

400

Glu

Glu

Ser

58



Lys
465
Glu

Ala

Leu

Lys

545

Pro

Pro

Phe

Met

Asn

625

Thr

Asn

Thr

Pro
705

Gln

Gln

Pro

<210>
<211>
<212>
<213>
<220>
<221>
<222>

<400>

atg
Met
1

gca
Ala

Ser

Thr

Gln

Tle

Asn

530

val

Asn

Asn

Phe

val

610

Phe

Gln

Leu

Ala

690

Gly

val

Thr

Asn

Met
770

999
Gly

999
Gly

Met

Leu

Glu

Leu

515

Phe

Gly

Leu

Arg

Ser

595

ITle

Asp

His

Ser

Gly

675

Leu

Trp

Asp

Leu

755

His

aag
Lys

cag
Gln

val

Asp

Lys

500

Glu

Ser

Ala

Trp

Asn
580

Phe

Trp

660

Glu

Leu

Asp

val
740

Ala

Pro

SEQUENCE :

tcc
Ser

aaqg
Lys
20

Arg

Glu

485

Ala

Glu

Glu

Gln

Tle

565

Gln

Glu

His

Asn

Arg

645

Asp

Asnh

Leu

Gly
725

His

Ala

SEQ ID NO 5
LENGTH:
TYPE :
ORGANISM: Homo sapilens
FEATURE:
NAME/KEY: CDS
LOCATION:

2262
DNA

Glu

470

Leu

Met

Met

Asp

Arg

550

Tle

Ile

Gln

Glu

Gly

630

Glu

Leu

Tle

Trp

Thr

710

Ser

Ser

Phe

Glu

59

Leu
Gly
Ser
Asn
Leu
535
Ser
Gly
Val
Pro
Ile
615
Asn
Gln
Ala
Ala
Met

695

His

Pro
Ala

Arg
775

(1)..(2259)

5

gaa
Glu
5

cgc
Arqg

Tle

Trp

Tle

Arg

520

Leu

Ala

Phe

Gln

600

Thr

Met

Ser

Asp

Asp

680

Ala

Glu

Leu

Asp
760

ggc cca gtg
Gly Pro Val

ccg ggg ttc
Pro Gly Phe

Asp

Met

Arg
505

Ala

Pro

585

Ala

His

Met

Glu

Glu

665

Asn

Glu

Gln

Pro

Lys

745

Thr

999
Gly

ctqg
Leu
25

Asp
490
Glu

Leu

Glu

val

570

Ala

Leu

Gly

Asp

Cys

650

Gln

Gly

Gly

Leu

Glu

730

Phe

val

atg
Met
10

gag
Glu

vVal

475

Glu

Gln

Asp

Asn

Leu

555

vVal

Gly

Asn

Phe

Trp

635

Met

Asn

Gly

Gly

Phe

715

Phe

Arqg

His

Trp

gtg
vVal

999
Gly

—-continued

Arg

Glu

Ile

Glu

Ser

540

Asn

Ile

Phe

Asp

620

Trp

Tle

val

val

Lys

700

Phe

Ala

val

gag
Glu

999
Gly

Thr

Ser

Gly

Glu

525

Leu

Glu

Ala

Leu

Gly

605

Asp

Ser

Asn

Arg

685

Asp

Ile

Tle

Leu

Ala
765

agc
Ser

ctg
Leu

val

Lys

His
510

Phe

Gln

590

Gly

Asn

Asn

Gln

Gly

670

Gln

Gln

Asn

Gln

Gly
750

gcc
Ala

ctg
Leu
30

Phe

Lys
495

Pro

Ser

Asn

val

Tyr
575

Pro

Tle

Gly

Phe

Tyr
655

Phe

Ala

Gln

Ser
735

Ser

Gly

ggc
Gly

15

ctg
Leu

Us 7,189,525 B2

val
480

Asp

Asn

Leu

Asp

560

Ser

Pro

Gly

Ser
640

Gly

Asn

Leu

Ala
720

Tle

Leu

Thr

cgt
Arg

ctqg
Leu

48

96

60



ctqg
Leu

gac
Asp

acc
Thr
65

ccqg
Pro

tgg
Trp

ttt
Phe

gag
Glu

ctqg
Leu
145

caqg
Gln

atg
Met

cag
Gln

ctc
Leu

ata
Tle
225

ggc
Gly

tca
Ser

tgc
Cvys

ctg
Leu

ttg
Leu
305

aaqg
Lys

aaa

ctg
Leu

cgc
Arg
50

cCct
Pro

acc
Thr

ctg
Leu

gac
Asp

aat

Asn
130

tac

ccc
Pro

gac
Asp

ctg
Leu

ttc
Phe
210

gac
Asp

ggc
Gly

gtg
val

ctg
Leu

gcc
Ala
290

tac

gga
Gly

atc
Tle

ctqg
Leu
35

aga
Arg

ggc
Gly

acg
Thr

cgg
Arqg

gtc
Val
115

tcg
Ser

cqgc
Arg

ctg
Leu

agg
Arg

gcd
Ala
185

atc
Tle

cag
Gln

agc
Ser

gcc
Ala

gtg
val
275

aaqg
Lys

cac
His

ttt
Phe

aaqg
Lys

gtg
val

999
Gly

tgc
Cys

gaa
Glu

cgc
Arqg
100

ctc
Leu

act
Thr

tcc
Ser

ctqg
Leu

tgg
Trp

180

ctg
Leu

tgg
Trp

ccc
Pro

aac
Asn

acg
Thr
260

cag
Gln

gcc
Ala

Cg9g
Arg

aac
Asn

ctqg
Leu

acc
Thr

atc
Tle

gtg
val

ccqg
Pro
85

cac
His

cgc
Arg

gcc
Ala

tgc

gac
Asp
165

aac
Asn

atg
Met

aac
Asn

acc
Thr

¢99
Arg

245

ttg
Leu

gag
Glu

acg
Thr

atg
Met

tgg
Trp

325

ctqg
Leu

gct
Ala

cca
Pro

ata
Tle
70

tgt
Cvys

gtg
vVal

gac
Asp

aaqg

atg
Met
150

atc
Tle

gag
Glu

aac
Asn

gac
Asp

ttg
Leu
230

aaqg
Lys

ctg
Leu

gac
Asp

gta
Val

gga
Gly

310

act
Thr

cca
Pro

61

gcc
Ala

gag
Glu
55

gca
Ala

gac
Asp

atc
ITle

gag
Glu

gac
Asp
135

aac
Asn

ttg
Leu

acc
Thr

tCca
Ser

gac
Asp
215

ggc
Gly

gtg
val

¢99
Arg

atg
Met

CCC

Pro
295

ctg
Leu

ctqg
Leu

gat
Asp

ctqg
Leu
40

gcc
Ala

gct
Ala

gac
Asp

cCct
Pro

ctg
Leu
120

cgg
Arg

cag
Gln

gag
Glu

gta
Val

cag
Gln
200

cag
Gln

atg
Met

¢g99
Arg

gag
Glu

atg
Met
280

cag
Gln

gag
Glu

ttc
Phe

gag
Glu

gtg
val

caa
Gln

gcc
Ala

ttc
Phe

gag
Glu
105

gag
Glu

ccqg
Pro

Ser

gtg
val

gga
Gly

185

ttc
Phe

aac
Asn

coc
Pro

gaa
Glu

gat
Asp
265

cag
Gln

gag
Glu

gag
Glu

ata
Tle

gaa
Glu

gcc
Ala

gag
Glu

agg
Arg

tac
Tyr
90

acc
Thr

gtc
Val

gct
Ala

gtg
val

gtg
val
170

ctc
Leu

aac
Asn

tcc
Ser

tcce
Ser

gcc
Ala
250

gca
Ala

gtg
val

gag
Glu

ctg
Leu

caa
Gln
330

gtg
val

ttg
Leu

gtg
Val

atc
Tle
75

cag
Gln

aac
Asn

atc
Tle

gtg
Val

ata
Tle
155

gg4a
Gly

gag
Glu

agg
Arqg

agc
Ser

cga
Arqg
235

tac
Tyr

aac
Asn

ctg
Leu

aga
Arqg

caa
Gln
315

act
Thr

gtg
vVal

—-continued

ggt
Gly

aqgc
Ser
60

ctc
Leu

ttt
Phe

tca
Ser

ctc
Leu

gag
Glu
140

gag
Glu

ggc
Gly

tgg
Trp

cqgc
Arqg

c99
Arg

220

gag
Glu

ctqg
Leu

ctg
Leu

gag
Glu

cac
His
300

agc
Ser

gtg
val

gtc
Val

gtc
Val
45

gag
Glu

cag
Gln

gca
Ala

aga
Arg

aaa
Lys
125

tgg
Trp

gag
Glu

gtc
Val
205

cac
His

tac

caqg
Gln

ccc
Pro

ctg
Leu
285

gac
Asp

cag
Gln

cta
Leu

tat

ctc
Leu

gtc
Val

aac
Asn

tgc
Cys

tac
Tyr
110

gcg
Ala

gcc
Ala

cga
Arg

ccqg
Pro

ctg
Leu
190

ctc
Leu

atc
Tle

tac

ttc
Phe

agg
Arg

270

gag
Glu

gtc
Val

ttt
Phe

tcc
Ser

ggc
Gly

tac

tgc
Cys

atg
Met

gga
Gly

95

agc
Ser

gtg
vVal

agg
Arg

ggc
Gly

gtg
val
175

gag
Glu

atc
Ile

atc
Tle

ttc
Phe

atg
Met
255

gac
Asp

aca
Thr

atc
Ile

ggc
Gly

tct

Ser
335

atc
Tle

Us 7,189,525 B2

gcc
Ala

acc
Thr

gac
Asp
80

ggc
Gly

atc
Tle

ctqg
Leu

acg
Thr

tct

Ser
160

gcg
Ala

c99
Arg

gac
Asp

tac
Tyr

aac

Asn
240

gtg
val

agc
Ser

cag
Gln

gcc
Ala

ctqg
Leu
320

gtc
Val

ccc
Pro

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056

62



tac

ata
Ile

cta

Leu
385

ttt
Phe

gtc
Val

gcg
Ala

gtg
val

gag
Glu
465

cag
Gln

gac
Asp

aac
Asn

ctt
Leu

gtc
Val
545

999
Gly

aac
Asn

ttt
Phe

tgg
Trp

atg
Met
625

aac
Asn

999

ctg
Leu

cag
Gln
370

agc
Ser

ggc
Gly

aac
Asn

ttc
Phe

c99
Arg

450

gag
Glu

atc
Tle

gag
Glu

agt
Ser

¢gg
Arg

530
aat

Asn

atc
Ile

ttt
Phe

gac
Asp

tgg
Trp

610

atc
Tle

gtg
val

gtg

cag
Gln
355

aac
Asn

cag
Gln

aca
Thr

agc
Ser

cct
Pro

435

aca
Thr

tcc
Ser

999
Gly

gag
Glu

ctg
Leu
515

gaa
Glu

gcg
Ala

ctc
Leu

gga
Gly

gac
Asp
595

agt

Ser

tac

aac
Asn

cgg

340

aac
Asn

tac

aga
Arqg

atg
Met

aac
Asn

420

gga
Gly

gtg
val

aaqg
Lys

cac
His

tac
Tyr
500

cagqg

Gln

aaqg
Lys

ttc
Phe

cag
Gln

ggc
Gly

580

aat
Asn

aac
Asn

cag
Gln

gga
Gly

caa

ctt
Leu

ctqg
Leu

ttc
Phe

gtg
val
405

atqg
Met

gac
Asp

ttt
Phe

aaqg
Lys

cct

Pro
485

tcc

Ser

aac
Asn

gtg
val

tac

CCC

Pro
565

att
Tle

ggc
Gly

ttc
Phe

tac

ttc
Phe
645

gcc

gaa
Glu

gtc
Val

aaqg
Lys
390

gag
Glu

gag
Glu

agc
Ser

gtg
val

aaqg
Lys
470

gac
Asp

aat
Asn

ctc
Leu

gac
Asp

tcc
Ser

550

ccc
Pro

999
Gly

c99
Arg

tcoc
Ser

ggc
Gly

630

aac
Asn

tat

63

aac
Asn

tgg
Trp

375

gac
Asp

gag
Glu

aac
Asn

aaqg
Lys

gag
Glu
455

gcg
Ala

tac

ctqg
Leu

aaqg
Lys

cca
Pro

535
cca

Pro

ttc
Phe

atg
Met

aac
Asn

acc
Thr
615

aac
Asn

acc
Thr

aaq

atc
Ile
360

cgc
Arg

aca
Thr

gtg
vVal

gcc
Ala

agc
Ser
440

acqg

Thr

cag
Gln

atc
Tle

aac
Asn

gtg
vVal
520

aat
Asn

aac
Asn

ttc
Phe

gtg
vVal

ttc
Phe
600

cagqg

Gln

tac

ctt
Leu

gcc

345

atc
Ile

ctqg
Leu

cga
Arqg

cgc
Arqg

gtg
val
425

atg
Met

ctg
Leu

gag
Glu

ctqg
Leu

ttc
Phe
505

ggc
Gly

ctc
Leu

cga
Arg

agc
Ser

atc
Tle
585

gac
Asp

cac
His

tcc
Ser

999
Gly

tac

gac
Asp

gtg
val

gtg
val

tgg
Trp

410

ggc
Gly

gtc
Val

gac
Asp

aaqg
Lys

gag
Glu
490

tca
Ser

gcc
Ala

tgg
Trp

aac
Asn

aaqg
Lys
570

999
Gly

aaqg
Lys

ttc
Phe

tgg
Trp

gaa
Glu
650

ctc

acc
Thr

ctg
Leu

aac

Asn
395

cgt
Arg

tcc
Ser

aga
Arqg

gag
Glu

gcc
Ala
475

gag
Glu

gag
Glu

caqg
Gln

atc
Tle

cag
Gln
555

gag
Glu

cac
His

aat
Asn

cg99g
Arqg

gac
Asp
635

aac
Asn

aaq

—-continued

tac

gac
Asp
380

tac

gaa
Glu

ctc
Leu

gaa
Glu

ctg
Leu
460

atg
Met

atg
Met

gac
Asp

cg9
Arg

atc
Tle
540

att
Tle

cag
Gln

gag
Glu

ggc
Gly

gag
Glu
620

ctg
Leu

att
Tle

tca

Ser
365

cgc
Arg

cgc
Arg

tgt
Cys

tac

ctc
Leu

445

ggc
Gly

agc
Ser

aac
Asn

ctqg
Leu

agc
Ser
525

999
Gly

gta
Val

cca
Pro

atc
Tle

aac

Asn
605

caqg
Gln

gca
Ala

gct
Ala

atg

350

gcc
Ala

att
Ile

aaqg
Lys

gtg
val

gtc
Val
430

att
Tle

tgg
Trp

atc
Ile

agg
Arg

tac
Tyr
510

ctc
Leu

gcg
Ala

ttc
Phe

cag
Gln

acg
Thr
590

atg
Met

tca
Ser

gac
Asp

gac
Asp

gca

agg
Arg

ggt
Gly

gcg
Ala

ggc
Gly

415

ag9g
Arg

gac
Asp

atg
Met

cg9g
Arg

cqgc
Arg
495

ttt
Phe

ag9g
Arg

gcg
Ala

cct
Pro

gcc
Ala
575

cac
His

atg
Met

gag
Glu

gaa
Glu

aac
Asn
655

gag
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acc
Thr

agc
Ser

ctqg
Leu
400

tac
Tyr

gag
Glu

aag
Lys

gac
Asp

gag
Glu
480

ctqg
Leu

gag
Glu

aaqg
Lys

gtg
val

gcc
Ala
560

ttg
Leu

ggc
Gly

gat
Asp

tgc
Cys

cag
Gln
640

gga
Gly

1104

1152

1200

1248

1296

1344

1352

1440

1488

1536

1584

1632

1680

1728

1776

1824

1872

1920

1968

2016

64



Gly

ggc
Gly

ttc
Phe

ttc
Phe
705

agg
Arqg

cac
His

tgg
Trp

<210>
<211>
<212>
<213>

<400>

val

aaqg
Lys

ttc
Phe
690

gcc
Ala

gta
Val

tgt
Cys

tag

gac
Asp
675

atc
Tle

atc
Tle

ctg
Leu

gcc
Ala

Gln
660

caqg
Gln

aac
Asn

caa
Gln

999
Gly

cgg
Arqg

740

PRT

SEQUENCE :

Met Gly Lys Ser

1

Ala

Leu

Asp

Thr

65

Pro

Trp

Phe

Glu

Leu

145

Gln

Met

Gln

Leu

Tle
225

Gly

Leu

Arg

50

Pro

Thr

Leu

Asp

Asn

130

Pro

Asp

Leu

Phe

210

Asp

Gln

Leu

35

Gly

Thr

Arg

Val

115

Ser

Leu

Arg

Ala

195

Tle

Gln

Lys
20
Val

Gly

Glu

Arqg

100

Leu

Thr

Ser

Leu

Trp

180

Leu

Trp

Pro

Ala

cag
Gln

tac

tcc
Ser

tcg
Ser
125

ggc
Gly

SEQ ID NO 6
LENGTH:
TYPE :
ORGANISM:

753

Homo sapiens

6

Glu

Arg

Thr

Tle

val

Pro

85

His

Asp
165

Asn

Met

Asnh

Thr

ctg
Leu

gcc
Ala

atc
Tle
710

ctg

Leu

acc
Thr

Gly

Pro

Ala

Pro

Ile

70

val

Asp

Met

150

Tle

Glu

Asn

Asp

Leu
230

65

ccc
Pro

cag
Gln
695

aaqg

Lys

cag
Gln

ccc
Pro

Pro
Gly
Ala
Glu

55
Ala
Asp
Tle
Glu
Asp
135
Asn
Leu
Thr
Ser
Asp

215

Gly

Ala

ggc
Gly

680
gtg
vVal

aca
Thr

aac
Asn

atg
Met

val

Phe

Leu

40

Ala

Ala

Asp

Pro

Leu

120

Gln

Glu

vVal

Gln

200

Gln

Met

Tyr
665

ctqg
Leu

tgg
Trp

gac
Asp

ctg
Leu

cac
His
745

Gly

Leu

25

val

Gln

Ala

Phe

Glu

105

Glu

Pro

Ser

val

Gly

185

Phe

Asn

Pro

Leu

gat
Asp

tgc
Cys

gtc
Val

gcc
Ala
730

coc
Pro

Met
10
Glu

Ala

Glu

Tyr

90

Thr

val

Ala

val

val

170

Leu

Asn

Ser

Ser

Lys

ctc
Leu

999
Gly

cac
His
715
gcc

Ala

aaqg
Lys

Val

Gly

Leu

vVal

Ile

75

Gln

Asn

Ile

Val

Tle

155

Gly

Glu

Arqg

Ser

Arqg
235

—-continued

Trp Met Ala Glu

acc
Thr

tcc
Ser

700
agt

Ser

ttc
Phe

gag
Glu

Glu

Gly

Gly

Ser

60

Leu

Phe

Ser

Leu

Glu

140

Glu

Gly

Trp

Arg

Arqg

220

Glu

cat
His
685

tac

cCcc
Pro

gca
Ala

cga
Arg

Ser

Leu

val

45

Glu

Gln

Ala

Arg

Lys
125

Trp

Glu

val
205

His

670

gag
Glu

cg9g
Arg

ctg
Leu

gac
Asp

tgc
Cys
750

Ala

Leu

30

Leu

val

Asn

Tyr
110

Ala

Ala

Pro

Leu
190

Leu

Tle

caqg
Gln

ccc
Pro

aaqg
Lys

acg
Thr
735

cgc
Arg

Gly
15

Leu

Met
Gly
95

Ser

vVal

Gly

val

175

Glu

Ile

Tle

Phe
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Gly

ctc
Leu

gag
Glu

tac
Tyr
120

ttc
Phe

gtg
Val

Arg

Leu

Ala

Thr

Asp

80

Gly

Tle

Leu

Thr

Ser

160

Ala

Arg

Asp

Asn
240

2064

2112

2160

2208

2256

2262

06



Gly

Ser

Leu

Leu
305

Tle

Leu

385

Phe

vVal

Ala

val

Glu

465

Gln

Asp

Asn

Leu

val

545

Gly

Asn

Phe

Trp

Met

625

Asn

Gly

Gly

val

Leu

Ala

290

Gly

Ile

Leu

Gln

370

Ser

Gly

Asn

Phe

Arg

450

Glu

Tle

Glu

Ser

Arg

530

Asn

Tle

Phe

Asp

Trp

610

Tle

val

val

Ser

Ala

Val

275

His

Phe

Gln

355

Asn

Gln

Thr

Ser

Pro

435

Thr

Ser

Gly

Glu

Leu

515

Glu

Ala

Leu

Gly

Asp

595

Ser

Asn

Arg

Asn
Thr
260

Gln

Ala

Asn
Leu

340

Asn

Met
Asn
420

Gly

val

His
Tyr
500

Gln

Phe

Gln

Gly

580

Asn

Asn

Gln

Gly

Gln

Arg

245

Leu

Glu

Thr

Met

Trp

325

Leu

Leu

Leu

Phe

val

405

Met

Asp

Phe

Pro
485

Ser

Asnh

val

Pro
565

Tle

Gly

Phe

Phe
645

Ala

Leu

Asp

val

Gly

310

Thr

Pro

Glu

val

Lys

390

Glu

Glu

Ser

val

Lys

470

Asp

Asn

Leu

Asp

Ser

550

Pro

Gly

Arqg

Ser

Gly

630

Asn

67

val

Met
Pro
295
Leu
Leu
Asp
Asn
Trp
375
Asp

Glu

Asn

Glu
455

Ala

Leu

Pro
535

Pro
Phe
Met
Asn
Thr
615

Asn

Thr

Glu

Met

280

Gln

Glu

Phe

Glu

Tle

360

Arg

Thr

val

Ala

Ser

440

Thr

Gln

Tle

Asn

val

520

Asn

Asn

Phe

vVal

Phe

600

Gln

Leu

Ala

Glu

Asp

265

Gln

Glu

Glu

Tle

Glu

345

Tle

Leu

vVal

425

Met

Leu

Glu

Leu

Phe

505

Gly

Leu

Arg

Ser

Tle

585

Asp

His

Ser

Gly

Ala

250

Ala

val

Glu

Leu

Gln

330

val

Asp

vVal

val

Trp

410

Gly

val

Asp

Glu
490

Ser

Ala

Trp

Asn

Lys

570

Gly

Phe

Trp

Glu
650

Leu

Tyr

Asn

Leu

Arqg

Gln

315

Thr

Val

Thr

Leu

Asn

395

Arqg

Ser

Arqg

Glu

Ala

475

Glu

Glu

Gln

Tle

Gln

555

Glu

His

Asn

Arqg

Asp

635

Asn

Lys

—-continued

Leu Gln Phe

Leu

Glu
His
300
Ser

val

Val

Asp

380

Glu

Leu

Glu

Leu

460

Met

Met

Asp

Arqg

Tle

540

Ile

Gln

Glu

Gly

Glu

620

Leu

Tle

Trp

Pro
Leu
285
Asp

Gln

Leu

Ser
365

Arg

Leu

445

Gly

Ser

Asn

Leu

Ser

525

Gly

val

Pro

Tle

Asn

605

Gln

Ala

Ala

Met

Arqg
270
Glu
val
Phe
Ser
Gly
350

Ala

Tle

val
val
430
Tle

Trp

Ile

Tyr

510

Leu

Ala

Phe

Gln

Thr

590

Met

Ser

Asp

Asp

Ala

Met

255

Asp

Thr

Ile

Gly

Ser

335

Ile

Arg

Gly

Ala

Gly

415

Arg

Asp

Met

Arg
495

Phe

Arg

Ala

Pro

Ala

575

His

Met

Glu

Glu

Asn

655

Glu

Us 7,189,525 B2

vVal

Ser

Gln

Ala

Leu

320

val

Pro

Thr

Ser

Leu
400

Asp

Glu
480

Leu

Glu

val
Ala
560
Leu

Gly

Asp

Gln
640

Gly

Gly

08



Gly

Phe

Phe

705

Arg

His

Phe
690

Ala

val

Asp

675

Ile

Tle

Leu

Ala

660

Gln

Asn

Gln

Gly

Arg
740

Gln

Ser

Ser
125

Gly

Leu

Ala

Tle
710

Leu

Thr

69

Pro

Gln
695

Gln

Pro

Gly
680
vVal
Thr

Asn

Met

665

Leu

Trp

Asp

Leu

His
745

Asp

val

Ala
730

Pro

Leu

Gly

His

715

Ala

—-continued

Thr

Ser

700

Ser

Phe

Glu

His
685

Pro

Ala

670

Glu

Arqg

Leu

Asp

Cys
750

Gln

Pro

Thr
735
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Leu

Glu

Tyr

720

Phe

val

Trp

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 7/

LENGTH: 18

TYPE: DNA

ORGANISM: Artificial Segquence

FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Reverse
Primer

SEQUENCE: 7

acacggcatc gctcecttg 18

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 8

LENGTH: 25

TYPE: DNA

ORGANISM: Artificial Segquence

FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Degenerated
Forward Primer

SEQUENCE: B8

cccecctggac ggtgaaygen twyta 25

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 9

LENGTH: 27

TYPE: DNA

ORGANISM: Artificial Seguence

FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Reverse
Primer

SEQUENCE: 9

aatccgttca cgttctgttc gtctgcecc 27

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 10

LENGTH: 24

TYPE: DNA

ORGANISM: Artificial Seguence

FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Degenerated
Forward Primer

SEQUENCE: 10

cctggaggag ctgvhntgga tgra 24

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 11

LENGTH: 27

TYPE: DNA

ORGANISM: Artificial Seguence

FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Adaptor
Primer

70



<400>
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71

—-continued

SEQUENCE: 11

ccatcctaat acgactcact atagggc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 12

LENGTH: 23

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Primer

SEQUENCE: 12

gtccttgecca ccctetgeca tcec

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 13

LENGTH: 26

TYPE: DNA

ORGANISM: Artificial Seguence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Primer

SEQUENCE: 13

accacccccg ccccgatgat ccagag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 14

LENGTH: 28

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Specific

Anti-Sense Primer/Reverse Oligonucleotide Primer

SEQUENCE: 14

acagccggct agcaaggcdgt ggcagctg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 15

LENGTH: 28

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Specific

Anti-Sense Primer

SEQUENCE: 15

acgacaqgccg gctagcaaqqg cgtggcag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 16

LENGTH: 24

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

27

23

26

28

28

OTHER INFORMATION: Description of Artificial Sequence: Degenerated

Forward Primer

SEQUENCE: 16

ggnctsatgg tnctsctsct scts

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 17

LENGTH: 22

TYPE: DNA

ORGANISM: Artificial Seguence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Specific

Forward Primer

SEQUENCE: 17

24
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73

—-continued

ctcctgagtg agcaaaggtt cc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 18

LENGTH: 24

TYPE: DNA

ORGANISM: Artificial Seguence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Specific

Reverse Primer

SEQUENCE: 18

gcaaactggt agaagtcgtc acac

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 19

LENGTH: 40

TYPE: DNA

ORGANISM: Artificial Seguence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Primer

SEQUENCE: 19

gacaaggcct attatgccga gatcgtgctg cagccgctceg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 20

LENGTH: 40

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Primer

SEQUENCE: 20

aaggccagca acagggcccce cgagcggctg cagcacgatc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 21

LENGTH: 40

TYPE: DNA

ORGANISM: Artificial Seguence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Primer

SEQUENCE: 21

ggggccctgt tgctggcctt gctgcecttcaa gcecctceccatgg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 22

LENGTH: 40

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Primer

SEQUENCE: 22

gtgagaaccg ccacgcactt ccatggaggc ttgaagcagc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 23

LENGTH: 40

TYPE: DNA

ORGANISM: Artificial Seguence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Primer

SEQUENCE: 23

aagtgcgtgg cggttctcac catcaccacc atcacagcga

<210>
<211>
<212>

SEQ ID NO 24
LENGTH: 40
TYPE: DNA

22

24

40

40

40

40

40
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<213>
<220>
<223>

<400>
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7S

—-continued

ORGANISM: Artificial Seguence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Primer

SEQUENCE: 24

agccaggggt ggtgcagacc tcgctgtgat ggtggtgatg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 25

LENGTH: 40

TYPE: DNA

ORGANISM: Artificial Segquence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Primer

SEQUENCE: 25

ggtctgcacc acccctgget gcecgtgatagce agctgccagqg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 26

LENGTH: 40

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Primer

SEQUENCE: 26

gggtccatgt tctggaggat cctggcagct gctatcacgc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 27

LENGTH: 16

TYPE: DNA

ORGANISM: Artificial Segquence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Primer

SEQUENCE: 27

gacaaggcct attatg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 28

LENGTH: 14

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Primer

SEQUENCE: 28

gggtccatgt tctg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 29

LENGTH: 14

TYPE: DNA

ORGANISM: Artificial Segquence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Primer

SEQUENCE: 29

agcgaggtct gcac

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 30

LENGTH: 15

TYPE: DNA

ORGANISM: Artificial Seguence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence: Primer

SEQUENCE: 30

gtagatgatg tgccg

40

40

40

16

14

14

15
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—-continued

<210> SEQ ID NO 31

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Primer

<400> SEQUENCE: 31

gcactagtct tggctaccac acgcggcatc gcectceccttg 38
. . . 15 . . . .
What 1s claimed 1s: 2. A method according to claim 1, wherein the preparation
1. A method for SCI‘BE:IliIlg for a COmpOUIld which 1nflu- comprises aq cell expressing the po]ypeptide_

ences the activity of a polypeptide having a zinc metallo-

protease activity and consisting of an amino acid sequence
selected trom the group consisting of SEQ ID NO:2, SEQ ID ,,

NO:4 and SEQ ID NO:6, the method comprising:

(a) contacting a preparation comprising the polypeptide
with a candidate compound 1n the presence of a sub-
strate for the polypeptide; and

(b) assessing whether the candidate compound results in .
a stimulation or inhibition of the activity of the
polypeptide. £ % % k%

3. A method according to claim 1, wherein the candidate
compound 1s mixed with a solution containing the polypep-
tide and a suitable substrate to form a mixture, an activity of
the polypeptide in the mixture 1s measured and the measured
activity 1s compared with the activity of the polypeptide 1n
a control solution without the candidate compound.
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